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THE CELEBRATION OF THE SIXTIETH ANNIVERSARY OF 
DR. WILLIAM H. HOWELL’S GRADUATION FROM 
THE JOHNS HOPKINS UNIVERSITY 


On the night of February 1, 1941 some two hundred and fifty 
friends and admirers of Dr. William H. Howell gathered together at 
a dinner which was held in the Welch Library. The occasion was the 
celebration of the sixtieth anniversary of Dr. Howell’s graduation 
from the University. Many of those who attended the dinner came 
from distant sections of the country. The speakers were introduced 
by Dr. Edwards A. Park. 


Dr. Park began his remarks as toastmaker by expressing to Dr. Howell the 
appreciation of all those present for his willingness to make the occasion possible. 
He then tried to point out in behalf of all present that even if the occasion should 
prove somewhat embarrassing to Dr. Howell, at the time, in retrospect it would 
undoubtedly be a source of the greatest pleasure and satisfaction. The danger 
lay fundamentally in the selfishness of those present which demanded the expres- 
sion of their love and devotion in words. Words were clumsy instruments. If, 
however, Dr. Howell would perceive the spirit behind the words, a spirit which was 
so obviously actuated solely by love, admiration and wholehearted devotion, he 
could not help but be pleased and delighted. Certainly he could not fail to be 
delighted at the sight of so many familiar faces of friends and admirers, some of 
whom had come long distances in order to honor him and see him honored. Dr. 
Park also commented on the presence of bacteriologists, pharmacologists, surgeons, 
internists, some of them men whose sole contact with Dr. Howell had been as 
students on the benches. He also observed that some of the most celebrated 
members of the assemblage represented science in fields other than medicine and 
that the gathering as a whole was particularly distinguished. 

Dr. Park then turned to his main duty of the evening, namely, that of intro- 
ducing the speakers. In doing this, he quoted a remark of Mountjoy to Henry 
VIII. Henry VIII exclaimed, “I wish I were more learned,’’ to which Mountjoy 
replied, “‘Sire, this is not required of you, but rather that you should welcome and 
cherish those who are.”” Dr. Park stated that in that spirit he should introduce 
the three speakers of the evening. 


REMARKS BY DR. JOSEPH ERLANGER 


I have been introduced as one of Dr. Howell’s foremost pupils. 
On what basis a ranking of pupils can be made, I am somewhat at a 
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loss to know. However that may be, it can be demonstrated that the 
pupil has not the attainments of the master. For example, the master 
at my age would have responded extemporaneously. The pupil finds 
it necessary to prepare and to read his remarks. 

This is the first time in my life that I have responded on an occasion 
of this kind. And although timidity swayed me in the direction of 
declining the Committee’s request that I say a few words here, the 
pressure of the debt I owe Dr. Howell more than counter-balanced 
all of the forces acting in the direction of dissuasion. Needless to say 
I feel greatly honored to have been asked to speak here before 
Dr. Howell in the presence of this assemblage of his friends and 
admirers. 

My acquaintance with Dr. Howell began when I took his course 
in physiology for medical students, which at that time was conducted 
in the original group of University buildings on Howard Street. 
There are a few here who attended those classes then and many who 
have attended Dr. Howell’s classes since. They will bear me out 
when I characterize his lectures, and the accompanying demonstra- 
tions as gems from the standpoint of diction, of clarity, of content 
and of skill. Dr. Howell’s rare ability as a speaker has persisted 
through all of the 45 years that have elapsed since then. Concrete 
evidence of this was supplied only a couple of years ago. On the 
occasion of the 50th anniversary of the American Physiological Society 
Dr. Howell was selected to speak on Newell Martin, one of the founders 
of that Society and Dr. Howell’s teacher. That talk was as delightful, 
as impressive, a word picture as I ever have heard; and it was, and 
this is what I would like to emphasize, drawn without any reference 
to manuscript; there was no manuscript. 

My second, and the real, opportunity to become acquainted with 
Dr. Howell came subsequently when, for 6 years, I had the rare privi- 
lege of serving as a member of his department. Then, teaching ceased 
to be by precept. Your staff, sir, learned by observing you at work. 
The example set was that of the ideal investigator, persisting in his 
endeavors to advance knowledge; but in your case, it was in the face 
of a variety of calls on your time. Those were the days when you 
were serving as the executive officer, the dean, of this School, a post 
for which you were drafted by your peers on the advisory board and 
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which you held for some 12 years. At that time, moreover, you were 
compiling the text-book which has served American students of physi- 
ology as a source book now for over 35 years. Despite those two tasks, 
either one of which would have been a full time job for most persons, 
you slighted neither your class teaching nor your research; both seemed 
to proceed as usual. Unhurried (at least apparently) you developed 
your working hypotheses and performed the experiments planned to 
put those hypotheses to the direct test. During that very busy 
period of your life the researches were started that led to some of the 
more significant contributions of the many you have made to physio- 
logical knowledge. 

It was out of the work done then that came the first suggestion 
that inhibition and acceleration of the heart might be the result of 
the liberation of chemical agents in the heart by nervous action. It 
was then, too, that the experiments were started which eventually led 
to the isolation of cephalin and of heparin and to the demonstration 
of the important roles those substances, and particularly heparin, 
play in the process of blood coagulation, to mention only a few of the 
advances in physiological knowledge with which your name will be 
associated through the years. 

In this connection I want to recall some remarks you made at the 
banquet on the occasion of the dedication of the new buildings of the 
Washington University School of Medicine in St. Louis 25 years ago. 
The appropriateness of those remarks at this juncture will become 
obvious. There ought to be, you said, “some kind of a psychological 
test to enable us to distinguish between the true and pseudo investi- 
gator, between the man who is an investigator by nature and the one 
who is an investigator from imitation or for some ulterior purpose. 
Men of the latter kind,” you continued, “soon weary of the work. 
They are discouraged by the labor involved....”’ If we apply this 
test now in your own case, how do you measure up as an investigator. 
We find that 60 years after your graduation you still are carrying on, 
as fertile as ever of new ideas. That those ideas are full of promise 
and that your capacity for productive work still is unimpaired, are 
vouched for by the fact that the discerning Carnegie Corporation is 
defraying the expenses of your investigations. So far as I know your 
case is unique in the annals of American physiology, not only as judged 
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by the test you have yourself proposed but also on the basis of this 
recognition by the Carnegie Corporation of your ability to carry on 
during this the 81st year of your life. 

I find it much more difficult to characterize in words your human 
attributes. It is not enough to say that you are, and always have 
been, gracious, sympathetic, approachable, helpful, thoughtful and 
so on. 

Doctor Porter has expressed so well what I have in mind to convey 
in this connection that I can do no better than borrow his words. 
In introducing you on the occasion to which I referred earlier, when 
you presented the biographical sketch of Newell Martin, Dr. Porter 
said of you, “I place first his instinctive comprehension of his fellow 
men, and his no less certain affection for them—the noblest of gifts 
of all those in Pandora’s box.” 

This phase of your personality may be exemplified by just one 
incident. To some it may seem trivial, but it will serve to indicate 
what Dr. Porter meant, and what I now mean, to express. The very 
first of your reprints that I received, it was during the first year of my 
apprenticeship under you, bore the inscription, in your handwriting, 
“With the compliments of Wm. H. Howell.” And with that same 
inscription your reprints have come to me ever since. In these days 
it is rare indeed to receive reprints carrying that personal touch. For 
the busy man you were then, to have gone to that trouble, and for an 
unknown and untried assistant, made an impression on me which never 
has been forgotten. 

In these human qualities you have had a match in Mrs. Howell 
whom we, on those days, got to know well. The opportunity to meet 
her was afforded primarily through the seminars, which were conducted 
evenings in your hospitable old home on Lanvale and Bolton. Though 
the meetings were devoted primarily to the discussion of physiological 
lore, each scientific session was continued into a delightful social 
gathering. Those who had wives were accompanied by them, and 
it was during the scientific aftermath that the genial disposition of 
Mrs. Howell had its innings. 

In closing may one to whom you have been teacher, councillor, 
exemplar and friend express the wish that there may be many years 
of activity in store for you, many years in which to witness the con- 
tinued happiness and successes of your progeny. 
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REMARKS BY DR. WILLIAM G. MACCALLUM 


It is an honor to be included in the list of those who are to speak 
upon the occasion of the 60th anniversary of the graduation of Dr. 
Howell, and it is my effort to tell briefly of our long admiring asso- 
ciation with him, attending from a distance upon his uninterrupted 
devotion to his work in Physiology. 

My first opportunity was almost forty-seven years ago, when as a 
member of the first class in the medical school, under his direction in 
some work in physiology, I went to the Biological Department off 
Howard street in the old buildings which have now disappeared, and 
there I came to know him, and was immediately impressed by his 
attitude toward the problems which were before him, and which he 
presented to us in the light of the knowledge of those days. Most 
interesting was his real appreciation of the incompleteness of knowl- 
edge as it stood and still stands, and therefore his lack of dogmatism. 
It was at once evident that here was an honest student, following a 
path into the dark unknown, not only for his own satisfaction, but 
for the valve of such clearing of a path for the world at large, and 
this has been his attitude ever since. As my entrance into the class 
was in the second year, the routine work of the course was over, so 
that it was my fortune to meet with him in connection with some 
accessory work, and this gave a special opportunity to estimate his 
general attitude. 

I always thought of him as a serious earnest investigator—not as 
Dr. Thomas recorded him in a later address on the early days of the 
Hospital and Medical School as an outstanding football player, espe- 
cially skillful in tackling. And with this contact in the early days 
there arose a permanent reverence, devotion and admiration which 
has remained unchanged through all these years. 

Later, when the Department of Physiology was moved to the build- 
ing which now stands, not far from our Pathological laboratory, 
there were often occasions for consultation in the search for definite 
light on our problems, and always, although the modern information 
would be given, there was this attitude of expectancy for new light 
and a further clearing of the dark forward path, so that we were 
impressed and convinced of the value of that attitude and have 
clung to it ever since. 

I need not speak of the extensive contributions to our knowledge 
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which Dr. Howell has made—not only those which are of worldwide 
fame about the whole mechanism of the clotting of blood, but many 
others. It is perhaps this problem of the clotting of blood and its 
various surrounding conditions which has made most clear the need 
for tentative conclusions, so that it stands as an example of his 
attitude. 

After years as Professor of Physiology, and others as Director of 
the School of Hygiene, and final retirement, Dr. Howell has agreed 
to work in a room in our department, and there he has maintained his 
interest, his extreme care in experimental work, and his cautious inter- 
pretation, with results that everyone can believe. 

He has even been good enough to give one or two lectures each year 
to the students on the subject of blood clotting, thrombosis and its 
modifications, and these have given us great delight from their com- 
plete clarity and their expectant trend, on subjects which no one else 
could explain so clearly. 

And so, after all these years, we have the same feeling of deep ad- 
miration for his type of mind and his interest and concentration upon 
his work, and it is, as before, reverence, devotion, and affection. We 
hope that this celebration foretells a long continuation of his work and 
association, and his completely successful solving of his complex 
problems. 


REMARKS BY DR. SIMON FLEXNER 


I take it as a great privilege to add a few words to the tributes being 
paid Dr. Howell on this occasion. I find that many early memories 
have been stirred by it. I was already on the ground in 1893 when 
Dr. Howell returned to Baltimore to become professor of physiology 
at the launching of the Medical School. I remember that I was at 
first less well acquainted with Dr. Howell than I was with Mall and 
Abel, who came to the School at the same time. The latter two men 
were given laboratories in two extra stories hastily added to the old 
Pathological, while Howell carried on the teaching of physiology across 
town in the Biological Laboratory on Howard Street. It was not 
until the Physiological Building was occupied toward the end of the 
century that the medical group became unified and all the teaching 
was carried on ir East Baltimore, in and adjacent to the Hospital. 














Se eS SS Ww 








DR. WILLIAM H. HOWELL’S GRADUATION 297 
From now on I would see Dr. Howell as I had the other men earlier, 
and although I soon left Baltimore for the University of Pennsylvania, 
my frequent trips back to attend functions at the Maryland Club and 
elsewhere, many of them with Drs. Welch, Osler, and Halsted present, 
brought about those warm relations with Dr. Howell which have now 
endured so long and been a source of great gratification to me. 

Those early days of the Medical School have a glamor and a bril- 
liancy all their own. Everyone was filled with the enthusiasm of a 
new experiment in medical education, and whatever anxiety as to the 
future may have troubled the older men—none really old—no signs 
were apparent in the new recruits who had just thrown in their fortunes 
with the enterprise. It came to me as a shock when I learned years 
later that no public exercises were ventured on at the opening of the 
Medical School for fear there would be no entering students. 

Dr. Howell’s great influence on the development of physiology in 
this country has grown out of the strong personal gifts which he pos- 
sesses and which he employed so successfully. He became one of the 
most inspiripg of teachers which this country has produced, and his 
contributions to our knowledge of physiology, his own and his pupils’, 
are notable and numerous. It is interesting to reflect on just what 
were the steps in Dr. Howell’s career which had a share in making 
him the master of his craft which he came to be. In the first place, 
he spent five years in Martin’s laboratory after taking his doctor’s 
degree in 1884, perfecting his powers and growing in reputation, until 
in 1889, at the early age of twenty-nine, he was appointed professor 
of physiology at the University of Michigan. After three years there, 
he was called to the associate professorship of physiology at Harvard 
Medical School, and when fortified with this varied experience, he 
returned to Baltimore. Thus in that early period, in the very begin- 
nings of scientific medicine in this country, Dr. Howell practiced in 
his own person the continental European system of passing from one 
university professorship to another, always in an upward direction. 

Once more at the Hopkins, Dr. Howell entered on that remarkable 
career of which we are all so proud. He became the stimulating and 
salutary influence which inspired his pupils as well as permeating the 
entire medical school. The thirty-eight active years he spent at the 
school were divided between the Medical School proper, which had 
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the lion’s share of twenty-five years, and the School of Hygiene, which 
had the rest; and during this period he was Dean of the Medical School 
for twelve years and first assistant-director and then director of the 
School of Hygiene from 1918 to his retirement in 1931. 

While Dr. Howell was Dean of the Medical School it was part of 
his office to look upon medical education as a whole. He was, as 
dean, interested equally in the teaching of the clinical and of the 
laboratory branches of the curriculum, and as educator he admitted 
no division between them. Anyone who will turn to the address on 
“The Medical School as Part of the University” which Dr. Howell 
gave at Harvard Medical School in 1909, will be impressed with the 
illumination of his thinking on that broad subject. He arrived at 
the conviction that the major clinics should be made, as the laboratory 
subjects already were, full university professorships. And it is his- 
torically significant that in Dr. Howell’s last year as Dean in 1911, the 
discussions began in the medical faculty which two years later were 
to usher in that second great reformation in medical education in 
America, first put into effect at the Hopkins, namely whole-time clini- 
cal chairs. 

Dr. Howell’s strong influence as teacher and investigator extended 
far beyond the boundaries of the Johns Hopkins. When the American 
Physiological Society was founded in 1887-88, he was an original 
member, and at the initial meeting of the Society in Washington in 
1888, he read one of the scientific papers. His activities in that Society 
are unequalled—he was a member of the Council for almost a quarter 
of a century; he was its president for six successive terms. And as if 
these honors did not suffice his colleagues to show their esteem for him, 
he was the Society’s choice as president of the International Physio- 
logical Congress when it met for the first time in America, in Boston 
in 1929. / 

It was fortunate for this country that Dr. Howell’s rare and varied 
talents were/available during those critical years in which American 
medicine in a really modern sense came of age. Dr. Howell’s career 
spans the period, and its influence can scarcely be over-rated. We 
bring you, Dr. Howell, on this auspicious evening, our profound 
respect and admiration for your many accomplishments, and our 
sincere personal affection for you as a man. 
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Before introducing Dr. Howell, Dr. Park read a number of telegrams and letters 
which he had received from friends of Dr. Howell’s who were unable to attend the 
dinner. The following letters and telegrams have been selected from those which 
Dr. Park read. Dr. Park stated that the letter received from Dr. W. T. Porter 
expressed with a particular grace the feeling concerning Dr. Howell shared by all. 


My best wishes, congratulations, admiration and love to Dr. William H. 
Howell for fifty years our leader and our friend. 
A. J. Carlson 


Deeply regret that I am unable to be with you all tonight to do honor to 
Doctor Howell. Please tell him that I employ daily wise counsel he gave 
me when I worked in his laboratory and that I send him sincere con- 
gratulations and warm regards. 

George R. Minot 


I regret exceedingly that I cannot conveniently attend the dinner 
in honor of Dr. Howell to be held in Baltimore on February first. Not 
only as an old friend and a great admirer of his many accomplishments 
it would be a privilege to be present at this dinner and voice my feelings 
of respect and affection for Dr. Howell but especially would I like to 
give utterance to the pride I feel in what he has done through his many 
years of service in helping to develop in this country and elsewhere an 
appreciation of the value of scientific research in the field of physiology. 

Having known him from his younger days with Newell Martin I have 
witnessed his rapid growth in knowledge and experience both as a teacher 
and as an investigator and consequently have a clear understanding of 
how much physiology owes to Howell for its present standing as a bio- 
logical science and how much America owes to him for the aid he has given 
this science in helping to place it in the front rank in this country. 

In his years of retirement from active service, he can carry with him the 
consciousness of work well done. 

Russell H. Chittenden 


I greatly regret that an important problem which physiologists have 
not yet solved—that of being in two places at the same time—prevents 
me from enjoying with you on February 1 the celebration of Dr. Howell’s 
eighty-first birthday. A dear and whimsical elderly friend of mine 
in Cambridge once told me that he looked forward with keen interest to 
being an octogenarian. He wished, I suppose, to experience the flowering 
of old age. That is the charming disclosure of high human quality which 
Dr. Howell has modestly made for all of us who are creeping along into the 
later years of life. If one’s bodily organization illustrates physio- 
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logical rather than pathological processes one does not feel so old as the 
years would indicate—one continually pushes onward the stage of 
senescence. Age 40 seems far along when one is 15, but age 40 when one 
is 60 appears young and promising—and even in the 70’s there is still 
the hopeful look ahead. When one goes through the 70’s and has 
started the ninth decade, still active and radiating gentility and good 
cheer, as Dr. Howell has done, he reveals the way for others. Let me, 
as a colleague now in the seventh decade, who has long held a warm 
friendship and admiration for Dr. Howell, pay my tribute to him for 
the admirable example he has set in showing how to take the later years 
with dignity and grace. 

Walter B. Cannon 


I wish very much that I could take part in this fine tribute to Dr. 
Howell. With Dr. Welch I remember him as our finest teacher and I can 
say truthfully that he had more influence upon my early research in- 
terests than any other man. I remember vividly Sunday mornings in 
which he took the time to show me in detail his methods for the study of 
fibrinogen and blood coagulation. I remember with respect and admira- 
tion his critical analysis of experiments and research discussion. This 
letter brings all good wishes from his friends and pupils here for continued 
good health and ever fruitful work in his laboratory. 

George H. Whipple 


Duty in a foreign land (South America) will prevent my being present at 
the dinner in honor of Dr. Howell. I have known, respected and, I may 
say, revered Dr. Howell for thirty-five years in his role as teacher, mentor, 
guide and friend. My testimony must be that of every graduate of 
the School, but I have special and intimate grounds for my attachment. 
Expelled from the School at the conclusion of the third year for failure 
in surgical bandaging, obstetrical manikin manipulation and com- 
petence in the writing of prescriptions, I sought his advice. It was given 
with that combination of judgment and sympathy and with that the 
wayward returned to the fold to bless him and his alma mater forever 
thenceforth. May the Lord continue William H. Howell amongst us. 
This is the fervent prayer of 

Herbert M. Evans 


I deeply appreciate the invitation to attend the dinner in honor of 
Dr. William H. Howell. However, I do not think I will be able to attend. 
I should like, nevertheless, to pay my tribute to Dr. Howell. He has been 
a great physiologist and a great man. His influence both on the scientific 
and professional side of physiology has been the greatest of any Ameri- 
can worker. He is certainly the most respected and beloved member 
in our group. 


Walter J. Meek 
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I cannot tell you how much I regret that I will not be able to be present 
at the Sixtieth Anniversary of Dr. Howell’s graduation. 

Last month while you were away from Baltimore I was there. I 
called on Dr. Howell and found him examining material in a test tube 
up against the light. It gave me a great thrill to see him working in 
such an intense manner. I had a wonderful talk with him and was 
delighted to find him as young in spirit as I ever knew him. 

Roy D. McClure 


I find it will be impossible for me to attend the dinner to be given 
next Saturday to Professor Howell; but I appreciate greatly the honor of 
being invited, and I hope you will extend to the Committee and accept 
for yourself, my most sincere thanks. 

I still remember vividly the year which I was privileged to spend in Dr. 
Howell’s laboratory (in 1906-7) as Johnston Scholar in Physiology 
and the lasting inspiration and pleasure I drew from that brief personal 
association with him. Please convey to him my greetings and congratu- 
lations and my best wishes for his continued health and happiness. 

Ralph S. Lillie 


I think the dinner that is to be given in honor of Dr. William H. 
Howell on the sixtieth anniversary of his graduation from Johns Hopkins 
University is an exceedingly well conceived event and those who are 
responsible for it merit the thanks of all American physiologists. While 
a dinner may be an inadequate method to fully express the honor the 
best beloved American physiologist deserves, it will probably be as enjoy- 
able to him as anything that could be done. 

I wish to thank you for inviting me to attend. I have delayed answer- 
ing your kind invitation because of the hope that I might be able to 
attend. I am sorry that circumstances beyond my control prevent 
me from accepting. My inability to be with you is a cause of great 
regret especially because I feel I owe a great personal debt to Dr. Howell. 

With very best wishes for a wonderfully successful event. 

Frank C. Mann 


To honor Dr. Howell on this sixtieth anniversary gives to his friends 
a personal satisfaction. 

These are times that shake the foundations of belief. In a world so 
convulsed, what hope remains of the good life, the happy and tranquil 
days which should be more and more the portion of right thinking men? 
It is now, when we eat our bread with tears, that lives like that of our 
honoured comrade shine with steady light. 

To pass from month to month through so many, many years, ever 
intent on the welfare of his fellow men, always at war with the igno- 
rance which is at the root of all our misery—this is indeed to lift up 
the spirit and fortify the soul in us all. 

For this we must be deeply grateful. 

W.T. Porter 
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DOCTOR HOWELL 
Mr. Toastmaster and Friends: 


It is not possible for me to find words adequate to express my appre- 
ciation of your kindness and good will in giving me this testimonial 
dinner. My gratitude is mixed with some feelings of bewilderment. 
Parkman says of the American Indian that when faced with some- 
thing that he did not comprehend, he placed his hand over his mouth, 
in token of wonder, and exclaimed, “It is great medicine.” This 
occasion is truly great medicine to me. I hope it will do me good, 
and I hope still more, on the belief that it is more blessed to give than 
to receive, that somehow it will do you good also. It is probably 
beneficial sometimes to see ourselves as others see us, although the 
picture may not seem to us to have just the right perspective. Among 
the letters that I received from friends who were not able to attend 
this dinner, was one in which there was a description of me as I 
appeared to others in the days of my youth. It was given by my old 
friend and fellow-student, John Slade Ely, afterwards Professor of 
Medicine at Yale University, and now dead these many years. Writ- 
ing in 1883 to some friends at New Haven, he said that he had found 
in Baltimore a man who knew all of physiology and yet was fond of 
reading Shakespeare. I very much fear that this description had 
some truth in it. Doubtless at that time I made the impression of 
knowing everything in physiology, but as I have grown older I have 
grown more modest. Far from feeling now that I know the whole of 
physiology I am oppressed by the incompleteness of my knowledge. 
Indeed, much of what I thought I knew in my youth has proved to 
be wrong and I have not been very successful in filling the gaps with 
newer knowledge. 

This dinner celebrates the sixtieth year of my graduation from the 
Johns Hopkins University. It is a connection that brings to my 
mind memories of an eventful moment in my life. Never have I 
experienced such an all-pervading, quiet but deep sensation of satis- 
faction as on that day when I received my bachelor’s degree in Arts. 
It seemed to me that I was being admitted into that goodly company 
of scholars I so much admired—and in fact that proved to be the case, 
for since that time my associations have been mainly with scholars, 
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meaning by that term men and women who have a love of learning 
and the desire and ability to promote it. 

My interest in science came early in life, when I was fifteen or six- 
teen years old. At that time I received appointment to a sort of 
assistantship to the professor of physics and chemistry in the City 
College. It was not a faculty position but a departmental arrange- 
ment. My duties were to prepare the class demonstrations in physics 
and chemistry and also to do some polishing of the handle on the big 
front door. My predecessor in the position was a class-mate, Johnny 
Rose, who afterwards became one of Baltimore’s most distinguished 
citizens, influential in local and national politics and eventually an 
honored and able Federal judge. He and the Professor did not get 
along very well together. Even at that time he was much more in- 
terested in politics than in science. Moreover, he and the Professor, a 
Confederate colonel, were miles apart in their political views, and 
Johnny was never one to conceal his opinions. There was serious 
disagreement, so he was fired and I was hired, at twenty dollars a 
month. I enjoyed the work immensely. The Professor gave me 
every possible encouragement in carrying on private experiments. 
I remember to this day my pride and his pleasure when I repeated 
Kdhler’s classical experiment of converting ammonium cyanate to 
urea. 

Stimulated by this task of scientific knowledge, I made up my 
mind to study medicine. Like all Baltimoreans of that day, I was 
greatly interested in the newly-founded Johns Hopkins University 
and decided to take its chemical-biological course as a preparation for 
a career in medicine. When I applied at the office of the University, 
the registrar, Tom Ball, an old friend and school-mate, suggested that 
I go in to see President Gilman. I demurred, as it did not seem to 
me that the President of a great university would care to waste his 
time upon an inconspicuous, totally unknown candidate for entrance. 
Ball insisted, however, and I was escorted into the President’s office. 
Mr. Gilman received me in the kindest possible way. We talked for 
half an hour or more. I explained my previous preparation and he 
extracted from me all my hopes and ambitions for the future and gave 
me friendly, helpful advice in regard to my courses in the University. 
This was the beginning of an acquaintanceship, indeed, I may say a 
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friendship, which lasted until his death. As a graduate student, a 
fellow and finally a member of the faculty my contacts with him be- 
came increasingly more frequent and intimate. He was always gen- 
erous and interested in giving suggestions or advice and in awarding 
praise for any work that seemed to him to be promising. It was a 
way Gilman had with his young men. I remember Bloomfield, 
Professor of Sanskrit at that time, commenting upon this friendly 
attitude. ‘When I go into his office’, he said, “and present him a 
copy of my latest work, he does not put it down on the table and thank 
me and then begin talking about something else—he opens the book 
and reads passages here and there and asks me a number of interesting 
questions, and I go out of his office happy in the feeling that he appre- 
ciates what I am trying to do”. 

When in 1893 I received a call to the chair of physiology in the 
newly founded School of Medicine, Mr. Gilman came on to Boston to 
see me. I was associated with Bowditch in the Department of Physi- 
ology of the Harvard Medical School. We met at the Parker House. 
He told me of the plans for the new school and offered me the position 
in physiology. I accepted at once without discussion, for I had then, 
as I have now, a deep affection for the University that had done so 
much for me, everything, in fact, so far as my career was concerned. 

That spring I came on to Baltimore to attend the first formal meet- 
ing of the new faculty of Medicine. It was held in Mr. Gilman’s 
home on Eutaw Place. There was quite a large gathering, including 
some prominent members of other departments together with all the 
Medical Faculty as then constituted. It is sad for me to reflect that 
of all that large group only Dr. Kelly and I remain. 

The discussion, as I remember, turned chiefly upon the arrangements 
for instruction in the first year, but there was some talk, naturally, 
of the prospects of the new school. It was the general feeling that 
few, if any, students would apply for entrance owing to the high re- 
quirements which went far beyond what was demanded in the es- 
tablished schools of that period. As you all know, a considerable 
number of qualified students did apply in the fall, seventeen, to be 
exact. 

They were given a special reception in the old Levering Hall at the 
opening of the University in the fall of 1893. Mr. Gilman presided, 
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of course, and made a welcoming address. I had the honor of giving 
one of the talks and in the course of my remarks managed to make a 
faux pas. I was stressing the advantages that accrue to those con- 
cerned in starting a new enterprise and somehow or other I seemed to 
have implied, quite unintentionally, that the University was showing 
signs of senescence, although it was then only beginning its seven- 
teenth year. Mr. Gilman took me to task for it later in the evening. 
In the main point I was making, however, I believe I was right. I 
have had the privilege of participating in three beginnings of the 
University—that of the University proper, which was starting its 
third year when I entered, the School of Medicine and the School of 
Hygiene and Public Health. At that period in the development of an 
institution there is a common interest and enthusiasm in the success 
of the new enterprise and a closer companionship among instructors 
and between instructors and students than is found later, when 
formal regulations begin to erect barriers, and the growth of depart- 
ments tends to give them independence and separate interests. 

After I graduated in 1881 I was fortunate enough to be awarded a 
scholarship and subsequently a fellowship. In this way my original 
intention to become a practitioner of medicine was diverted and I 
entered upon the career of a teacher and investigator. It has been to 
me a very satisfying career. There were some visions of the morning 
that have not been realized, but this happens no doubt to everyone. 
If I could have got a drink or two of that Methusalem water which 
Francis Bacon thought would remove the dryness of old age, I should 
have been content to keep on with it for an indefinite period. 

What success I have had in teaching I find it difficult to appraise. 
In such matters one cannot well gather precise data and cast up a 
balance. Stevenson encountered this difficulty in summing up his 
career as a writer. He had written many books that were read by 
thousands of persons, but it was not possible for him to determine how 
far anything that he had written had been a help to his readers in facing 
the difficult problems of life. I have given thousands of lectures to 
students but I do not really know to what extent I have influenced 
their actions or their ideals. From time to time old pupils have spoken 
gratefully of their indebtedness and have expressed a personal affection 
which has been most comforting to me, but I realize that with the 
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great majority of my students I have had no subsequent contacts. 
The truth of the matter, I suppose, is that I was a good teacher for 
some, and for others not so good. Tastes differ in such matters. 
What meets the needs of one is not satisfactory to another. I have 
had no special theory of the technique of teaching other than a firm 
conviction that two qualities are essential for the teacher—First, a 
good knowledge of his subject and, second, an enthusiasm for it 
which should be apparent at all times to his students. 

Much of my life has been given to investigation. It is not neces- 
sary before this group to speak of the joys and satisfactions of research, 
or of its pains and disappointments. It is characteristic of research 
as done by the teacher that it is largely voluntary labor. For this 
reason I have found it difficult at times to explain to friends outside 
the circle why I was willing to put so much time and labor into it, 
seeing that it brought no increase in pay and little or nothing in the 
way of material rewards of other kinds. The motives that drive a 
teacher into this kind of unrequired work are doubtless varied and 
often not entirely clear to himself. I do not recall having seen in 
fiction or in general literature any adequate portrayal or analysis of 
this urge to investigation. We have books like Vallery-Radot’s 
beautiful life of Pasteur, or de Kruif’s ““Microbe Hunters”, in which 
such an attempt has been made, but to my mind the picture presented 
lacks reality as applied to the usual laboratory worker, and the under- 
lying motives are over-idealized. I have often wondered what modest 
Theobald Smith thought of the characterization of himself in one of 
these books where he is represented, as I remember, as a self-conscious 
saint, a sort of a Savonarola of science. 

When I recall the great amount of time and labor that I have given 
to research, I have no regrets whatever, nor do I take any credit to 
myself, for I was simply doing what interested me most. What I 
do regret sometimes is the small outcome in results. This deficiency 
was brought sharply to my mind on one occasion. A trustee of the 
University, who was charged with the heavy responsibility of soliciting 
funds for its support, decided, very properly I think, to prepare him- 
self for the task by visiting the different departments and obtaining 
first-hand information in regard to the work being done. In due 
course he came to my laboratory. I explained to him as well as I 
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could the character of the investigations in progress at the time, but 
probably I was too technical in my descriptions. He came back at 
me with the direct question, “What discoveries have you made, Dr. 
Howell?” It was a perfectly proper question to ask, for after all that 
is what we scientific workers are supposed to do with the funds fur- 
nished to us, but I found it very embarrassing. I could not think of 
any really important discovery that I could claim as my own. I 
explained that I had made various contributions and these together 
with contributions by other men in different parts of the world had 
served to establish certain facts, but that I could not take the sole 
credit for these results. It was a cooperative undertaking. This 
explanation did not give the trustee the kind of information needed 
for his purpose, nor was it entirely satisfactory to me. I would have 
liked very much to have recited a list of discoveries, or even one im- 
portant discovery, that I could have claimed for myself alone. 

But we all know that significant scientific discoveries happen very 
infrequently. Sometimes we owe them to the activities of a single 
gifted mind of the kind that we rightly describe as a genius. Some- 
times they arise from a sort of happy accident, when good fortune 
smiles unexpectedly upon the labors of a serious worker. But for the 
most part they develop slowly out of the combined labors of many 
heads and many hands, or, as Max Miiller expressed it, some dig the 
ore from the earth, others fashion it into the gold coins that make the 
currency of science. No matter how industrious, or how well trained 
or how capable a worker may be, he has little reason to expect to make 
one of those notable discoveries that bring fame and popular acclaim. 
There is, however, one reward that every sincere investigator may 
hope to win and that is the respect and confidence and friendship of 
his fellow workers. This gathering tonight, and the kind words that 
have been spoken, give me reason to believe that this good fortune has 
come to me; and for the happiness it brings me I thank you out of a 
full heart. 


CONCLUDING REMARKS BY DR. PARK 


I wish once more to express our love and devotion to Dr. Howell 
and our thanks to him for his willingness to speak to us. We realize 
that the task was difficult, but it gave us great pleasure and satisfac- 
tion. 
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I cannot allow this occasion to come to an end without a few more 
words. I sometimes wonder how justly we see ourselves and, if even 
the greatest souls may not be so overconscious of shortcomings in the 
realization of life goals which they have arbitrarily set for themselves 
that they lose the perspective. They fail to form a just estimate of 
their abilities or of their true usefulness. In our struggles what we 
cannot do assumes enormous importance, but what we can do, par- 
ticularly when it requires no conscious effort, appears as a gratuitous, 
God-given gift the exercise of which does not bring any feeling of 
satisfaction to ourselves. Outsiders see only the external attainments 
and are not concerned as to whether these came easily or with dif- 
ficulty. They are unable to perceive inward desires and struggles 
and perhaps even if they could, they would not regard them as of 
great importance. I shall not pursue this subject further but merely 
add that I was present at the dinner given to Dr. Welch on the oc- 
casion of his eighty-first birthday and heard him speak of his life as 
misdirected and a failure and as affording a veritable example of a 
career to be avoided. My personal answer to Dr. Howell is that, as 
desires and tastes change under the influence of years, I long more and 
more to be like him, to possess his elevated standards, his keen social 
consciousness and feelings of duty toward his fellow men, to be able 
to look out on life with the wideness and clearness of his perspective, 
to have his lucidity of mind and the power to approach each question 
with such clearness, personal detachment and fairness and, finally, 
to possess his calm philosophy and his ability to live in the light of it. 
These qualities so perfectly developed and joined together appeal to 
me as representing the grandest kind of achievement in life and as 
being in their essence the highest and best accomplishments that any 
human being could ever seek. 
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THIRD NERVE WITH ESPECIAL REFERENCE TO THE 
ARGYLL ROBERTSON PUPIL 
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The striking disorders of motility which result from regeneration 
of the third nerve have attracted the interest of neurologists and 
ophthalmologists for many years. Gowers (1) recorded some of the 
essential phenomena in 1879. Asa result of the work of Bielschowsky 
(2), Bender (3), Bender and Fulton (4) and Ford and Woodhall (5), 
these disorders have been described and analyzed and it has been shown 
that they are due to misdirection of regenerating nerve fibers producing 
motor disturbances of the same nature as the mass movements of the 
face which follow regeneration of the seventh nerve. Aside from the 
observations of Bender and Fulton on experimental animals, the 
condition of the pupils has received no special attention and it is the 
purpose of this paper to analyze the pupillary reactions and to call 
attention to the occasional occurrence of the Argyll Robertson pupil. 


Case 1. Fracture of the skull with paralysis of the right third nerve. 
Regeneration after several months with typical anomalous movements. 
The pupil remained dilated and fixed. 


J. W., a man of 38 years, was struck on the head in an automobile accident in 
1929. He was rendered unconscious for several hours. There was a depressed 
fracture in the right frontal bone which extended into the orbit and was associated 
with complete paralysis of the right third nerve. Several months later the patient 
noticed that the right eyelid was beginning to lift. 

Examination in October 1936, seven years after the injury, revealed that the 
right pupil was dilated and the lid-slit narrow. When the patient was requested 
to direct his eyes to the left the right eye was fully adducted and the right lid lifted 
until the lid-slits were about equal. The attempt to look downward produced 
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no depression of the right eye, but adduction occurred as before and the lid was 
elevated. The same stereotyped movements resulted when the patient tried to 
look upward. In such movements the left eye moved normally. Convergence 
was associated with elevation of the right eyelid but deviation of the eyes to the 
right caused the right lid to droop. The pupil did not contract during convergence 
and no contraction could be elicited by light stimulation either direct or indirect 


Case 2 (U-198040. B.C.H.-57257). Saccular aneurysm of the circle 
of Willis. Subarachnoid hemorrhage. Left hemiplegia. Paralysis of 
the right third nerve. Subsequent regeneration of the third nerve with the 
usual anomalous movements. Contraction of the pupil during adduction 
and convergence but no light reflex, i.e., Argyll Robertson pupil. 


H. K., a man of 58 years, suddenly developed a violent headache which was 
followed in the next few hours by confusion and finally by stupor. When he was 
brought to the hospital on the following day, he presented the usual picture of 
subarachnoid hemorrhage and spinal puncture yielded fluid containing large 
amounts of blood. There were no signs of a focal lesion in the nervous system at 
that time, but seven days later, the left leg became paralyzed and the left arm 
weak. A strong grasp reflex appeared in the left hand. A month after the onset, 
paralysis of the right third nerve developed. At this point, it was decided that 
the aneurysm was growing larger and that there was danger of a second hemor- 
rhage. Dr. Dandy was consulted and agreed to operate. The right internal 
carotid artery was partially ligated in the neck. A month later, right craniotomy 
revealed a saccular aneurysm compressing the third nerve. The sac seemed to 
arise from the internal carotid artery, though its exact relations were not deter- 
mined. The artery was ligated proximally to its bifurcation. Recovery from 
these operations was uneventful. 

In the next few weeks the strength of the left arm improved and the grasp reflex 
disappeared. The left leg, however, remained weak and spastic. It seemed 
evident that there had been occlusion of the right anterior cerebral artery, probably 
as a result of extension of a thrombus from the aneurysmal sac. Approximately 
six months after the onset of the illness, signs of beginning regeneration of the 
right third nerve became evident. First, the lid began to lift slightly. The eye 
was abducted at this period and the pupil was large and fixed. A few weeks later, 
it was noted that the attempt to deviate the eyes to the left produced a slight 
elevation of the right eyelid. Later, it was possible for the patient to adduct the 
right eye beyond the midline. The pupil slowly grew smaller, but was still fixed. 
Some two months after regeneration began and some eight months after the onset 
of the illness, the patient’s status was as follows: The right lid slit was about equal 
to the left when the eye was at rest in the primary position. The pupil was defi- 
nitely smaller than the left. The attempt to deviate the eyes to the left resulted 
in nearly complete adduction of the right eye. During this movement, the right 
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eyelid lifted about 2 mm. and the pupil contracted strongly. The attempt to 
converge produced exactly the same movements of the bulb and lid and an even 
stronger contraction of the pupil. When the patient was requested to look down- 
ward, the right eye again moved inward (not downward), the lid lifted and the 
pupil contracted. The effort to deviate the eyes to the right, caused full abduc- 
tion, drooping of the right lid and some dilatation of the pupil. No definite con- 
traction of the pupil was secured by light stimulation. 


Case 3! (U-207646). Vascular anomaly causing paralysis of the right 
third nerve. Subsequent regeneration with anomalous movements and 
Argyll Robertson pupil. Exploration with demonstration of an angioma. 


B. F., a previously healthy woman of 41 years, developed recurrent headaches 
situated just above the right eye. After one especially intense headache, she 
found she could not open the right eye. A complete study was made in a well- 
known clinic but except for complete paralysis of the right third nerve no ab- 
normality was found. The spinal fluid did not contain blood. After some four 
months the right eyelid began to lift and diplopia appeared. A year after the 
onset the patient came to Dr. Dandy. 

Examination revealed a well nourished and well developed woman of 42 years. 
The right lid-slit was 3 mm. less than the left. There was no constant squint. 
Lateral deviation of the eyes both right and left was well performed but left lateral 
deviation was associated with lifting of the right eyelid. The right eye could not 
be rotated upward or downward but the lid lifted when such movements were 
attempted and there was often some adduction of the bulb. The right pupil was 
3 mm. in diameter; the left 4 mm. No light reflex could be elicited in the right 
pupil, but during convergence and left lateral deviation the pupil contracted 
strongly. There was diplopia in all fields. The optic discs were normal. Roent- 
genograms of the base of the skull revealed a large defect in the floor of the middle 
fossa on the right. It was decided that the patient had an aneurysm of the internal 
carotid artery. On exploration, Dr. Dandy found a large anomalous vessel ex- 
tending from the posterior communicating artery into the dura in the region of the 
cavernous sinus. The third nerve was compressed. A clip was placed on this 
vessel and the carotid artery was ligated intracranially and also in the neck. 


Case 42 (U-220492). Saccular aneurysm of the left internal carotid 
artery. Subarachnoid hemorrhage and paralysis of the left third nerve. 
One month later, sudden development of right hemiplegia and aphasia. 
Subsequent regeneration of the third nerve with the usual anomalous move- 
ments and Argyll Robertson pupil. 


! This case is presented through the courtesy of Dr. Dandy. 
2 This case is presented through the courtesy of Dr. Dandy. 
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M. F., a previously healthy girl of 20 years, developed a violent headache and 
mental confusion very abruptly in September 1940. She was taken to a hospital 
where she stayed for two weeks. On the second day of the illness ptosis of the left 
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A (Upper). Photograph of the patient with eyes in the primary position. The 
left eye is the affected one. Note that the left lid slit is narrow and the pupil 
dilated. There is no squint. 

B (Center). The patient is looking to the right. Note that the left lid has 
lifted and the pupil has contracted. There is complete or nearly complete adduc- 
tion of the left eye. 

C (Lower). The patient is attempting to look upward. Note that the left 
eye is not elevated but is adducted, the lid has lifted however and the pupil has 
contracted. Exactly the same movements of the left eye and lid occur when the 
patient looks downward or converges. When the patient looks to the left, the 
left lid droops and the pupil dilates. 


eyelid developed. Repeated spinal punctures yielded blood stained fluid. When 
she returned home, her headache had ceased but the left eye was still closed. 

About a month after the onset of the illness right hemiplegia and aphasia de- 
veloped. The onset was abrupt and the patient was unconscious for about three 
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hours. Once more there was violent headache and the spinal fluid contained blood. 
During the next three weeks the hemiplegia gradually receded and speech was 
regained. After a month or more the left eyelid began to lift and the patient was 
conscious of double vision. 

Examination on February 10, 1941 revealed no definite residua of the hemiplegia 
except for slight difficulty in writing. There was no evidence of aphasia. The 
patient kept her left eyelid closed to avoid diplopia which was present in all fields. 
The left lid could be opened widely, however. When the patient was fixing a test 
object directly before her, the left lid slit was slightly less than the right and there 
was no apparent squint. When the patient directed her eyes to the right, the 
left eye was adducted fully and the left eyelid was elevated so that the lid slit 
became much wider than the right. On looking to the left, the left eye was fully 
abducted and the left lid dropped until the lid slit was no more than half the width 
of the right. The left eye could not be rotated upward or downward more than 
a few degrees and whenever the attempt was made to elevate or depress the eyes 
the left eye was strongly adducted and the left lid elevated. Convergence was 
well performed but was associated with lifting of the left lid. When the patient 
made a strong effort to open the left eye widely without attempting to move the 
bulb, the left eye became adducted. When the eyes were in the primary position, 
the left pupil was about 4 mm. in diameter and the right about 3 mm. During 
adduction of the left eye, no matter what movement was attempted, the left pupil 
contracted strongly. When the patient directed the eyes to the left and the left 
eye was abducted the pupil dilated widely. No light reflex could be elicited. 
The patient’s near point was about 5 inches on the right and about 13 inches on 
the left. 

Dr. Dandy exposed the aneurysm which arose just proximal to the origin of the 
posterior communicating artery. It compressed the third nerve and had leaked 
into the temporal lobe and Sylvian fissure. 


Case 5% (U-165546. Path. 16293). Saccular aneurysm of the 
right middle cerebral artery with paralysis of the right third nerve. Re- 
generation resulted in the usual anomalous movements. Pupil contracted 
feebly to light stimulation and strongly during accommodation and con- 
vergence. Subarachnoid hemorrhage and right homonymous hemianopia 
due to a second vascular anomaly in the left occipital lobe. Operation. 
Death. Post-mortem examination. 


E. McG., a man of 50 years, was examined for the first time on March 6, 1939. 
For several years he had been troubled by severe headaches above the right eye. 
Shortly after the first headache, the right eyelid began to droop. Later the eye 
was completely closed. After persisting for some months the ptosis gradually 
diminished. 





This case is presented through the courtes: of Dr. Dandy. 
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Some three months before he entered the hospital, the patient found that he 
could not see objects on his right. At about the same time he began to have head- 
aches once more. Three days before entry to the hospital he had an especially 
intense headache and became unconscious. Spinal puncture yielded bloody fluid, 

Examination revealed that the patient was rather drowsy but able to cooperate. 
There was partial ptosis of the right eyelid. The right eye could not be elevated 
or depressed but adduction and abduction were of full range, and convergence 
was preserved. Whenever the eye was adducted the eyelid lifted until the lid-slits 
were about equal. The left eye moved normally. The pupils were equal and 
circular. Both reacted to light and during accommodation though the reactions 
of the right pupil were slower and of smaller amplitude than those of the left pupil. 
There was partial right homonymous hemianopia. The optic fundi showed 
numerous hemorrhages and the disc margins were indistinct, though there was no 
outspoken papilledema. 

A tentative diagnosis of saccular aneurysm of the circle of Willis in the right 
middle fossa was made although we could not explain the defects in the right visual 
fields. Dr. Dandy explored the right middle fossa and found an aneurysm at- 
tached to the middle cerebral artery. There was blood in the subarachnoid spaces 
but the aneurysm was intact. The patient died several days later of another 
intracranial hemorrhage. 

Post-mortem examination revealed the saccular aneurysm arising in the origin 
of the right middle cerebral artery. This was unruptured. A gross hemorrhage 
was found in the left occipital lobe which had extended into the ventricles and the 
subarachnoid spaces. This was due to rupture of an arteriovenous fistula. 


DISCUSSION 


The Action of the Extraocular Muscles. The phenomena which 
require explanation may be listed as follows: 1—The loss of elevation 
and depression. 2—The anomalous adduction of the bulb when 
elevation or depression is attempted. 3—The preservation of adduc- 
tion and abduction. 4—The lifting of the lid during adduction, con- 
vergence and during attempted elevation and depression. 5—The 
drooping of the lid during abduction. 6—The pupillary reactions. 

The work of Bielschowsky, Bender, Fulton, Ford and Woodhall 
has led to the conclusion that these abnormalities are a result of mis- 
direction‘ of regenerating nerve fibers which stray into muscles other 
than those they originally supplied. Since there is great multiplica- 


* Perhaps, it may be well to state at this point that these phenomena cannot be 
due to sensitization of denervated muscles to acetylcholine or similar substances 
since they do not develop until there is evidence of regeneration, and thereafter 
persist for an indefinite period. 
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tion of these fibers during the process of regeneration it is theoretically 
possible for them to become so widely dispersed that a few of those 
which formerly supplied any given muscle may grow into every muscle 
which the third nerve supplies. Consequently, when any movement is 
attempted in which the muscles supplied by the third nerve play an 
active role, all of the muscles might contract simultaneously en masse. 
As a result of this mass contraction one might expect the bulb to be 
adducted, for the contraction of the internal rectus should not be 
opposed by the unaffected external rectus, and the simultaneous 
contraction of the elevators and depressors should prevent any move- 
ment in the vertical plane. The levator palpebrae should also con- 
tract, causing a lifting of the upper lid. As a matter of fact, these 
movements actually occur just as this hypothesisdemands. When the 
patient attempts to elevate or depress the eye, the bulb is adducted and 
the lid lifts, though no movement in the vertical plane results. Ad- 
duction may be performed as a part of the act of convergence or of 
lateral conjugate deviation but the lid always lifts at the same time. 
No matter what movement is attempted, the bulb is adducted and the 
lid lifts. Bender and Fulton have shown that the loss of movement 
in the vertical plane is due to simultaneous contraction of the elevators 
and depressors and not a result of paralysis. On section of one or the 
other group of muscles they found that the opposing muscles acted 
freely. 

Abduction, a movement which does not demand any active participa- 
tion of the third nerve muscles, is well performed. During this move- 
ment, the lid droops perceptibly. Sherrington (6) has shown that 
during the contraction of one extraocular muscle the tonus of its 
antagonist is inhibited. During abduction the tonus of the internal 
rectus is inhibited and the superior and inferior recti may also be 
partially inhibited since they have some action as adductors. Since 
the levator palpebrae has received some of the original nerve supply 
of these muscles, it may be expected to relax during abduction. 

It must be pointed out that the complete development of the phe- 
nomena discussed above requires complete degeneration of the third 
nerve followed by complete regeneration. In many cases, if not in 
most, degeneration is incomplete or regeneration is partially prevented 
by scar tissue or some other obstacle, hence these disorders are not 
infrequently encountered in fragmentary forms. 
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The Pupillary Phenomena: We have observed three different con- 
ditions: 1—The pupil may remain large and fixed, reacting neither 
to light stimulation nor during convergence. 2—The pupil may 
contract not only during convergence but when other movements are 
attempted which require the action of muscles innervated by the 
third nerve. There is no light reflex. When the eye is abducted, the 
pupil dilates. 3—The pupil behaves as in 2 but also reacts to light. 
In our experience, the light reflex is always slow and of small amplitude. 

In the first type of pupil, one must assume that no regenerating 
nerve fibers have strayed into the ciliary ganglion, or, at least, they 
have not formed effective synapses there. 

In the second type of pupil, the absence of the light reflex may be 
explained in the same manner by the assumption that none of the 
fibers normally concerned with the light reflex have formed effective 
connections in the ciliary ganglion. Since these fibers are probably 
few in number, this is not improbable. The fact that the pupil con- 
tracts not only during convergence but during other movements of 
the bulb, which are not normally associated with contraction of the 
pupil, would seem to require the assumption that fibers formerly 
distributed to the extraocular muscles, have strayed into the ciliary 
ganglion and formed synapses with the post-ganglionic neurons. The 
total number of these fibers is probably much greater than that of those 
concerned with the light reflex so on the basis of probability they are 
more apt to reach the ciliary ganglion. The dilatation of the pupil 
during abduction may be due to inhibition of those nerve fibers which 
formerly supplied the internal rectus since the tonus of this muscle is 
inhibited during abduction. 

In two cases we have found the pupil of the affected eye to be smaller 
than that of the normal eye. This fact seems to indicate that the 
constrictor of the pupil is receiving an excess of stimuli. Spiller (7) 
pointed out, a number of years ago, that the so-called facial contracture 
which follows regeneration of the facial nerve may be explained on the 
same basis. If we assume that as a result of misdirection of regener- 
ating axons, some of the stimuli which formerly flowed into each 
muscle have become distributed into every muscle, it follows that 
any given muscle will receive more stimuli than before. No doubt, 
the pupils we have studied are now influenced by many of the stimuli 
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which originally travelled into the various extraocular muscles, hence 
a tonic contraction results. It must be admitted that on this assump- 
tion one would expect to find some evidence of tonic contraction of the 
ciliary muscle and this we have not yet found. 

It seems permissible to apply the term Argyll Robertson pupil’ 
to this condition for there is complete dissociation between the light 
reflex and the contraction during convergence. On the other hand, 
this pupil is circular and not irregular, and is associated with motor 
disorders which have not been described* in association with the com- 
mon Argyll Robertson pupil so typical of neurosyphilis. 

It is of interest that it appears to be possible for regenerating somatic 
motor nerve fibers to establish effective synapses with post-ganglionic 
neurons of the autonomic system. 

In the third type of pupil mentioned above, it is evident that some 
of the fibers concerned with the light reflex have found their way 
into the ciliary ganglion. The light reflex has been restored though it 
is usually slow, and minimal in contrast to the active contraction 
during convergence. 


SUMMARY AND CONCLUSIONS 


1. A study of the motor disorders following regeneration of the 
third cranial nerve has been made and the paradoxical movements of 
the bulb and lid described. 

2. It has been shown that these phenomena are most easily ex- 
plained on the basis of misdirection of regenerating nerve fibers which 
become widely distributed among muscles other than those they 
originally innervated. 

3. The reactions of the pupil have been analyzed. Three different 
conditions may be encountered: (a) The pupil may remain dilated 
and fixed if no regenerating axons succeed in forming effective synapses 
in the ciliary ganglion. (b) The pupil may show no light reflex, but 
may contract during convergence and also during other movements, 
such as depression and adduction (during lateral deviation) which 


5 Fulton and Bender describe the Argyll Robertson pupil in experimental ani- 
mals following regeneration of the third nerve. 

6 One of us, F. B. W., is now making a study of the Argyll Robertson pupil in 
neurosyphilis in the light of the principles set forth above. 
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are not normally associated with pupillary contraction. We believe 
that the dissociation between the light reflex and the convergence re- 
action justifies the use of the term Argyll Robertson pupil. (c) The 
pupil may contract as in (b) and also show a light reflex although the 
latter is slow and of small amplitude. 

4. We have attempted to show that the pupillary phenomena de- 
scribed above are also due to misdirection of regenerating neurons. 
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In 1936 Baker and Howard (1) described a patient with renal 
insufficiency secondary to hyperparathyroidism, considerably im- 
proved by removal at operation of a chief cell tumor of a parathyroid 
gland. The subsequent story of this patient is unusual and of partic- 
ular interest in the light of present knowledge of the renal factor in the 
genesis of hypertension, and by virtue of the fact that he developed a 
dissecting aneurysm which was diagnosed during life. 

The protean manifestations of hyperparathyroidism and the 
profound disturbances in calcium and phosphorus metabolism are well 
known. Attention has been drawn (4) to the particular importance of 
the effects of hyperparathyroidism on the renal apparatus: (a) the 
frequent formation of urinary stones; (b) the deposition of calcium 
phosphate in the kidney parenchyma; (c) the anuria of acute poisoning 
with parathormone, probably caused by dehydration and loss of 
electrolytes; (d) the diuresis induced by hypercalcuria and hyper- 
phosphaturia. In either of the first two groups renal insufficiency 
may occur; in the first instance due to the independent or joint action 
of obstruction, infection, and destruction of kidney substance; in the 
second case due to replacement and distortion of kidney substance and 
interference with kidney function by deposited calcium phosphate. 

The various mechanisms involved can, in certain circumstances, act 
so as to produce hypertension. Since little attention has been paid 
to this, the following case is presented as an illustrative instance of one 
chain of circumstances which may follow hyperparathyroidism. It is 
difficult to find reference to hypertension following calcification of the 
renal parenchyma. 
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CASE REPORT 


F. Z. K. (J. H. H. Unit #190342), a white, married, male, school teacher, had 
first been seen at the Johns Hopkins Hospital in November 1935, at which time, 
after careful study, a diagnosis of hyperparathyroidism had been made. The 
findings on this admission were reported by Baker and Howard (1). He had given 
a history of bronchial asthma of twenty-four years’ duration and of frequent at- 
tacks of indigestion since childhood, for which he had used large doses of soda. 
The illness which brought him to the hospital in 1935 had covered a space of about 
two and a half years, with muscle pains, weakness, weight loss, and severe post- 
prandial pain of six months’ duration. Physical examination had shown asthma, 
muscle weakness, wasting, hypotonia, bilateral episcleritis, moderate tortuosity and 
thickening of the radial arteries, and blood pressure of 155/100. Laboratory ex- 
amination had shown slight albuminuria with occasional erythrocyte and leukocyte 
in the urine sediment, thin hyaline casts, and fixed low specific gravity; phenol- 
sulphonephthalein output of 10 per cent in the first hour, 5 per cent in the second 
hour; nonprotein nitrogen 80 mg per cent; serum chlorides 83.8 milliequivalents; 
serum calcium 19.3 mg. per cent; inorganic phosphorus 4.3 mg. per cent; achlor- 
hydria was present after histamine; a persistent deformity of the duodenal cap 
was seen on fluoroscopy; and calcification was noted in the left kidney. After 
operative removal of a parathyroid tumor his symptoms disappeared in the course 
of a few weeks, except for the asthma and indigestion of the old character but milder 
in degree. When examined again in March 1936, three months after the operation, 
the blood pressure was 145/80; urine: specific gravity range 1.015-1.024, a few 
erythrocytes and leukocytes but no albumin or casts. Phenolsulphonephthalein 
output was 18 per cent in the first 30 minutes, 12 per cent at one hour, 5 per cent 
at two hours; urea clearance was 32 per cent and 34 per cent of normal; nonprotein 
nitrogen was 44 mg. per cent; blood urea nitrogen 28 mg. per cent; serum chlorides 
107.8 milliequivalents; serum calcium 9.3 mg. per cent; phosphorus 3.5 mg. per 
cent. X-ray failed to show any duodenal deformity. Some increase in bone 
density was noted when films were compared with those taken preoperatively. 

Following this study the patient left the hospital and was not seen again until 
January 3, 1940, when he entered complaining of asthma and high blood pressure. 
Theold gastrointestinal symptoms now bothered him only during attacks of asthma. 
He had had no inflammation of the eyes since three weeks after the parathyroid 
operation. He thought that one week before admission he had passed a stool 
containing bright red blood. He had had no urinary symptoms except nocturia 
during attacks of asthma. After discharge from the Johns Hopkins Hospital in 
1936 he had gotten along well except for recurring attacks of his usual asthma. 
In September 1938 the exigencies of a new teaching position resulted in the reap- 
pearance of his old postprandial abdominal pain and sour eructations, urinary 
frequency, and fatigue, and he then had a series of about twenty furuncles. In 
November of 1939 his asthma had begun to get worse, and he had had increasing 
severity and frequency of bouts of dyspnea until his hospital entrance. So far 
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as he knew, elevation of blood pressure was first discovered in the spring of 1939, 
when it was 180 systolic. He had been told that it had continued to rise since then. 
At about this same time slight ankle edema had appeared toward the end of each 
day, but it had never been severe. It was difficult to evaluate exertional dyspnea 
in the presence of the asthma. He had had no chest pain. 

On December 25, 1939, while walking on the level, he had experienced sudden, 
severe, explosively sharp, tearing, substernal pain radiating straight through to 
the back, and immediately thereafter spreading downward “through the intes- 
tines.”” The abdominal pain lasted only a few seconds, the substernal pain lasted 
for five hours until he was given hypodermic medication. A dull ache continued 
in the sternum and the region of the thoracic spine for four days. There was also 
constipation for three days with generalized abdominal cramps. 

Physical Examination (January 3, 1940). He was exceedingly anxious and fear- 
ful, complaining of posterior cervical and occipital pain. No bruit was heard over 
the cranium, and the neck was not stiff. The ocular fundi showed marked hyper- 
tensive retinopathy, with many fluffy exudates and old scars, narrowing and tor- 
tuosity of arteries, and arterial compression of veins; the optic discs were indis- 
tinct on the nasal and superior margins, and the physiological cups were obscured. 
There were enlarged lymph glands at the angles of the jaw, and small deep and 
posterior cervicals and axillaries. The skeleton was normal except for a tender 
area over arib high in the right axilla, and one medial to the tip of the right scapula. 
Chvostek and Trousseau signs were negative. Blood pressure was 220/140 in the 
right arm, 220/150 in the left arm. The pulses were all strongly felt in the feet 
except for the right dorsalis pedis. There was a pulsation in the epigastrium which 
did not seem to be expansile. The peripheral arteries were markedly tortuous and 
thickened. Retromanubrial dulness was increased, measuring 6.5 centimeters. 
The right border of cardiac dulness was 3 centimeters from the midsternal line in 
the fourth interspace, the left 11 centimeters in the fifth interspace. The first 
mitral sound was of poor quality. The second aortic sound was distant but 
sharpened and tympanitic. There was gross distention of the cervical veins. 
There were dilated veins over the right arm, right axilla and right abdominal wall, 
and over the left upper abdominal wall, with the flow running upwards. The chest 
was emphysematous, with a low, poorly-moving diaphragm. Expiration was 
prolonged and wheezing, with scattered sticky and musical rales. Breath sounds 
and fremitus were louder at the right lung base than at the left. The abdomen 
was normal except that the liver edge could be palpated two or three fingerbreadths 
below the costal margin on inspiration. 

On the basis of history and physical findings it was felt that he had developed 
hypertension secondary to renal changes sustained as a result of the hyperpara- 
thyroidism, that there was bronchial asthma and a mild degree of left-sided heart 
failure on the basis of hypertension, a mild degree of right-sided heart failure 
secondary to pulmonary congestion, emphysema, and fibrosis. The acute attack 
of December 25, 1939 was thought to represent a dissecting aneurysm. 

Laboratory Examinations: Eagle and Kline flocculation tests were negative. 
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Nonprotein nitrogen was 66 mg. per cent, fasting sugar 118 mg. per cent, serum 
calcium 9.8 mg. per cent, phosphorus 5.3 mg. per cent, carbon-dioxide combining 
power 46.6 volumes per cent, serum protein 5.9 grams per cent, serum chlorides 
90.0 milliequivalents, sodium 144.0 milliequivalents. 

Erythrocytes 3,940,000, hemoglobin 13.5 grams per cent, volume of packed red 
cells 37.2 per cent, leukocytes 10,850. Sedimentation rate 52.0 mm. in one hour, 
corrected 33.0 mm. Differential white count: segmented neutrophiles 92 per 
cent, small lymphocytes 8 per cent. 

Four urine examinations showed a specific gravity of 1.008 to 1.014, 2 plus to 
4 plus albumin. Centrifuged sediment showed rare erythrocytes, occasional 
leukocytes, and a great many granular casts. Urine culture was sterile. Phenol- 
sulphonephthalein output was 5 per cent at 30 minutes, 10 per cent at two hours, 
5 per cent at 3 hours. 

Venous pressure was 78 mm. of 0.85 per cent salt solution, and was not changed 
by pressing the liver. 

Teleroentgenogram of the chest showed maximum cardiac measurements of 
5.3 cm. to the right and 9 cm. to the left, aortic width of 6.5 cm., and thoracic width 
of 32.5cm. The transverse diameter of the heart was approximately 3 cm. greater 
than in 1935. The electrocardiogram showed a rate of 70, sino-auricular rhythm, 
P-R interval 0.17 second, QRS duration 0.12 second, biphasic T,, inverted T, 
and T;, unright T,;, and negative Q,4;. 

Progress in the Hospital: On examining the patient on January 5, 1940, Dr. 
James Bordley III discovered a palpable thrill and continuous audible bruit, with 
systolic accentuation, in the left hypochondrium, a palm’s breadth above the level 
of the umbilicus and transmitted toward the midline. It was not heard in the 
costovertebral angles. Later in the day this bruit disappeared. Blood pressure 
was 212/136 on the morning of January 5, 1940. At 5:30 p.m. on that day the 
patient suddenly experienced severe pain in the left lower chest, became dyspneic, 
cyanotic, and shocked. Blood pressure was not ascertainable. The leukocytes 
numbered 11,040 during this episode. At 6 p.m. he was still in shock, blood pres- 
sure unobtainable, pulse 88. At 6:05 he was given 1 milligram of atropine sulphate 
by hypodermic injection. At 6:15 the pulse was still 88, and blood pressure was 
60/40. Pulse and blood pressure gradually rose. At 7:40 p.m. pulse was 104- 
110, and blood pressure 140/96. At 7:35 venous pressure was 110 millimeters of 
saline. By 8:45 p.m. blood pressure was 142/100, during the next 36 hours 142/80 
to 200/110, and on January 7 it rose briefly to 190/114. His course was steadily 
downhill, but without evidences of heart failure. He developed abdominal cramps 
and feculent vomiting, and expired on January 8. 

Autopsy (J. H. H. #16736) was performed on January 8, 1940, six hours after 
death. The tissues were examined by Drs. Lisco, Follis, and Blackman. 

The abdominal cavity contained about 800 cc. of a reddish fluid. The intestines 
were markedly distended and bluish-red in color. Some of the distended loops 
were covered with strands of fresh fibrin. In the left pleural cavity was found 
1450 cc. of clotted blood, compressing and displacing the left lung. The right 
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lung was distended. The heart weighed 450 grams. There were small subendo- 
cardial hemorrhages in the left ventricle. The valves were normal. The main 
coronary arteries were widely patent throughout, although there were many 
yellowish plaques in the intima, especially of the smaller branches. The left ven- 
tricle showed hypertrophy and dilatation. There were a few small yellowish areas 
in the wall of the left ventricle. The right ventricle was dilated. 

The larger bronchi contained a sour-smelling material. The right upper lobe 
was dense, and small consolidated areas were seen in the lower part of the right lung. 

The duodenum was normal. Loops of jejunum and ileum were markedly dis- 
tended, containing bloody fluid. Numerous clots were found in mesenteric arteries 
leading to these portions of the small bowel. 

The kidneys were alike, reduced in size, with granular surfaces and many nodules 
in the cortices, measuring from 2 mm. to 2 cm. in diameter, firm in consistency, 
greyish-yellow to white in color. The cortices were reduced in width. The pelves 
were wide. The mucosa of pelves, ureters, and bladder was grossly normal, and 
no stones were seen. 

The aortic arch had many yellowish intimal plaques. There was an intimal 
tear, 1.5 cm. wide, in the anterior portion at the beginning of the descending arch 
and 3 cm. beyond the opening of the subclavian artery. Four cm. from this tear 
was a perforation in the outer wall of the aorta communicating with the left pleural 
cavity at the level of the hilum of the left lung, surrounded by fibrin and clotted 
blood. The margins of this external break were ragged, and the wall very thin. 
The sac of the dissecting aneurysm surrounded about one half of the circumference 
of the aorta, mainly on the left lateral aspect, and extended to a point about 6 cm. 
below the origin of the renal arteries where it may have ruptured back into the 
aorta (this is not clear). The dissection disrupted the continuity of the intercostal 
and lumbar arteries but did not disturb the larger branches of the aorta. There 
was some dissection of the wall of the right renal artery, and this sac seemed in one 
place to be almost completely thrombosed. 

Microscopic Examination: At the beginning of the aneurysm, the aorta showed 
medial necrosis at the point of break and round cell infiltration of the adventitia. 
The aneurysmal cavity contained a good deal of dense granulation tissue, especially 
at the angle of separation, fresh thrombotic material, cellular debris, and many 
leukocytes. Elastic stains showed that the separation occurred at about the mid- 
dle of the media. The remainder of the dissected aorta showed much the same 
picture. The extension into the right renal artery was principally between the 
media and the adventitia, although some layers of medial tissue were seen in the 
outer wall here and there. There were fresh thrombi in this area which in one 
place markedly compressed the lumen of the artery. In one area the dissection 
communicated with the lumen of the renal artery. There were sclerosis and 
hyalinization of the intima and media. 

The kidneys showed marked scarring and interstitial round cell infiltration in 
the cortex and medulla and dense infiltration of round cells about some of the larger 
vessels. In the scarred area were many hyalinized glomeruli, and elsewhere all 
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stages of glomerular degeneration, only a few glomeruli being well preserved. 
Many contained crescents, others thickened capsules. Some tubules were normal, 
others atrophic and filled with casts, still others so dilated as to form cysts. The 
intrarenal and interlobular arteries showed advanced sclerosis, with many hyaline 
arterioles, intimal thickening, and medial hyalinization of pre-arterioles. There 
were scattered areas of calcification in the interstitial tissue, in some of which could 
be recognized tubular structure. The nodules, described grossly, consisted of cells 
with clear cytoplasm in bands of connective tissue, varying from structureless 
arrangement to tubular character. 

The intestines showed thrombi in small arteries with necrosis of the intes- 
tinal wall. 

There was arteriosclerosis and arteriolosclerosis generally. 

Vertebral bone marrow showed no change other than one small area of necrosis 
with a few polymorphonuclear leukocytes. 

The lungs showed emphysema, areas of collapse, edema, and some calcium de- 
posit in the walls of the alveoli. 

The eyes showed arteriolosclerotic retinitis and scleral calcification. 

The Anatomical Diagnoses were: 1. Moderate atherosclerosis of aorta and 
branches. 2. Marked sclerosis of small branches of coronary arteries. 3. Scle- 
rosis of intrarenal arteries and arterioles. 4. Foci of atrophy, scarring, and calcifi- 
cation in kidneys. 5. Foci of calcification in sclerae of eyes and alveolar walls 
of lungs. 6. Moderate generalized arteriolosclerosis. 7. Moderate cardiac hyper- 
trophy. 8. Medial necrosis and calcification of aorta. 9. Dissecting aneurysm 
of aorta and right main renal artery. 10. Organizing thrombi in aneurysm with 
stenosis of right renalartery. 11. Rupture of dissecting aneurysm into left pleural 
cavity. 12. Hemothorax, left. 13. Organizing thrombi in branches of hepatic 
artery. 14. Necrosis of centralliver cells. 15. Large areas of necrosis in jejunum 
(infarct ?). 16. Localized fibrinopurulent peritonitis. 17. Emphysema. 18. 
Chronic ureteritis cystica and urethritis cystica, without inflammation. 19 Mul- 
tiple adenomata of kidneys. 20. Small polyp in pharynx. 


DISCUSSION 
A. The Dissecting Aneurysm 


The clinical picture of dissecting aneurysm and the pathological 
findings and associations have been thoroughly elucidated many 
times. An excellent recent summary has been written by Holland 
and Bayley (2). There is nothing unusual about the findings in this 
case. The dissection of the renal artery has been noted before, and 
the terminal external rupture is a not unusual mode of termination. 
The clinical history suggests almost certainly that the dissection 
occurred just 14 days prior to death. The degree of organization 
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found in the thrombus with the aneurysmal sac might have all occurred 
in the stated time interval, yet it is sufficiently advanced that some 
question may justifiably be raised about this point. If the aneurysm 
had been present for any considerable time before death, particularly 
the part involving the renal artery, it might have had some causal 
relationship to the hypertension. The observed bruit and thrill 
were probably caused by an extension of the dissection along the 
abdominal aorta or rupture back into the lumen of the aorta, rather 
than by involvement of the renal artery. 

The cause of the aneurysm here, as in most reported instances, was 
evidently the coincidence of an atheromatous, weakened aortic wall 
and increased intra-aortic stress due to the elevated blood pressure. 
There was no evidence clinically or pathologically of syphilis, and, in- 
deed, syphilitic aortitis with its consolidating inflammatory changes 
in the media seems to protect against the development of dissecting 
aneurysms. It has been noted that a dissection, once started, will 
even pass around a saccular syphilitic aneurysm. 


B. The Renal Disease and Hypertension 


Since MacCallum’s (3) description of renal changes in a case of 
hyperparathyroidism and his speculation concerning the possible 
association between the two, two principal types of dominant kidney 
pathology in hyperparathyroidism have been recognized: (a) uroli- 
thiasis associated with hypercalcuria and hyperphosphaturia, de- 
pendent probably upon the degree of saturation of the urine with these 
electrolytes, the ability of the urine to concentrate solutes, the 
hydrogen-ion concentration of the urine, and possibly a nidus of 
material upon which such deposition may start; (b) nephrocalcinosis 
alone or as part of more general tissue calcification, either in chronic 
hyperparathyroidism or as in the instances of experimental poisoning 
with parathormone. 

The effect of urolithiasis on renal function differs in no wise from 
that of urolithiasis without a basis in hyperparathyroidism. The 
same may be said of the not infrequent superimposition of infection 
and the development of pyelonephritis. Less well understood is the 
mechanism whereby renal function is impaired by calcium deposition 
in the kidney substance. The weight of evidence indicates that the 
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fault is distortion, obstruction, and replacement of collecting tubules 
and convoluted tubules by calcium deposits, and the consequent 
interference with tubular function by subepithelial, tubular, and 
intratubular concretions. Glomerular involvement is less frequent 
and not inflammatory. Although calcium may be deposited in 
glomeruli, especially in the more fulminating instances, the more 
important mode of glomerular involvement is scarring and obliteration 
secondary to previous similar processes in the interstitial tissues. In 
many instances the parenchymal changes are insufficient to impair 
renal function to a great degree. The character of the histological 
findings would suggest that such changes as are found are irreversible, 
and recovery of much of the lost renal function must be a great 
rarity (1). In more acute examples of hyperparathyroidism, as in 
experimental poisoning with parathormone (7), and the questionable 
case of Dawson and Struthers (quoted by Albright et al. (4)), the 
calcium deposition is more general, and is seen especially in the stomach 
and duodenum, arteries, heart, etc. Although calcium is deposited in 
the kidneys, anuria develops rapidly and in such a way as to suggest a 
more direct effect, probably that of dehydration and electrolyte loss 
from the antecedent diuresis. 

The comment is repeatedly made by writers on the subject that 
despite the production of renal failure in hyperparathyroidism, 
hypertension is rarely seen. 


Of Albright, Aub and Bauer’s 17 cases of hyperparathyroidism reported in 1934 
(5), case number 14 had hypertension, nephrolithiasis, calcification in both kidneys, 
a parathyroid tumor, and postoperative return of blood calcium and phosphorus 
to normal. No further details concerning the hypertension were given. 

Case C. E. S. reported by Albright, Baird, Cope and Bloomberg (4) had, when 
hyperparathyroidism was discovered at the age of 13, a blood pressure of 150/80, 
rather marked variations in the caliber of the retinal arteries, an enlarged heart, 
markedly reduced renal function and azotemia, and a clinical picture of hyper- 
parathyroidism with serum calcium of 12 mg. per cent and serum phosphorus of 
4.7 mg. per cent. It was felt that this elevated phosphorus and the concomitant 
distortion of calcium and phosphorus balance were accounted for by renal failure. 
At exploratory operation a chief-cell parathyroid tumor was removed, whereupon 
mild hypoparathyroidism supervened. These authors pointed out that similar 
changes in calcium and phosphorus balance have been seen as previously typical 
hyperparathyroid patients developed renal failure. 

Johnson (8) reported a case of a man aged 34 with a characteristic picture of 
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hyperparathyroidism, blood pressure of 150/90, a urine with specific gravity of 
1.006-1.012 and containing a faint trace of albumin, and blood urea nitrogen of 
35 mg. per cent. Abnormalities of calcium and phosphorus metabolism disap- 
peared after removal of a parathyroid tumor, but over the course of the next two 
years the nonprotein nitrogen gradually rose to above 50, from a postoperative 
level of 40 mg. percent. Four years postoperatively the blood pressure was found 
to be 210/120, nonprotein nitrogen 66 mg. per cent, calcium and phosphorus nor- 
mal. Blood pressure remained high, nonprotein nitrogen rose to 125 mg. per cent, 
phosphorus rose to 6.0 mg. per cent, and the patient died with terminal pneumonia. 
At autopsy there was found a horseshoe kidney without stones, considerable cal- 
cium deposit in the renal medulla. The arterioles of the pancreas, spleen, and 
adrenals were sclerotic with some necrosis, and there was extreme arteriosclerosis 
and arteriolosclerosis in the kidneys. Many glomeruli were normal, but many 
were hyalinized completely or partly, with occasional thrombosed or necrosed 
glomerular tufts. Some tubules were normal, some dilated, some contained casts 
of calcium salts, and there was much distortion and replacement of collecting 
tubules by calcareous deposit. There was hyperplasia of the remaining parathy- 
roids thought to be due to renal failure. 


The similarity of this case of Johnson to the one here reported is 
worthy of note. 

In reviewing the story of the present case, it appears that hyper- 
tension of an evanescent type was present during the stage of active 
hyperparathyroidism along with renal failure, but disappeared follow- 
ing removal of the parathyroid tumor. After a lapse of some time 
(possibly two or three years), severe hypertension appeared and was 
evidently permanent. It is of course possible that the final state of 
afiairs was merely the coincident finding of hypertension and nephro- 
calcinosis rather than that the nephrocalcinosis was causally related 
to the hypertension. Yet the nature of the renal lesion is such as to 
suggest that the relationship might be more frequent as a late compli- 
cation of treated hyperparathyroidism than has been realized. 

The episodes of hypertension were associated with periods of de- 
pression of kidney function, and the same appears to have been true 
in the very few cases of hypertension with the nephrocalcinosis of 
hyperparathyroidism reported elsewhere. It is known that in other 
forms of kidney disease there is often such an association, yet it is true 
that either renal failure or hypertension may be present alone and in 
extreme degree. Too few cases have been studied of the particular 
type of renal involvement here under discussion to draw any con- 
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clusions about the association of renal failure and hypertension. The 
same appears to be true of nephrocalcinosis on other bases. 


SUMMARY 


A case has been presented wherein severe hypertension developed 
some years after proven hyperparathyroidism, presumably largely on 
the basis of severe changes in the kidneys secondary to calcifica- 
tion. Terminally, there was a dissecting aortic aneurysm which was 
diagnosed during life. 
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THE EFFECTS OF GLUCOSE AND OF INSULIN ON THE 
METABOLISM OF THE ISOLATED DIAPHRAGM 
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Submitted for publication February 28, 1941 


In two previous publications (Gemmill, 1940; Gemmill and Ham- 
man, 1941) an im vitro effect of insulin was described. This effect 
consists of a transformation of glucose from the medium to glycogen 
in the tissue under the action of insulin. In these experiments, it 
was observed that more glucose disappeared from the medium than 
could be accounted for by the glycogen increase in the muscle, and it 
was suggested that phosphorylated intermediates may be formed in 
this reaction which would explain this difference. Therefore, the 
following experiments were designed to test this assumption and to 
study the oxidation of carbohydrate under the conditions of the 
previous work. These experiments consisted (1) in determining the 
total carbohydrate content of the tissues with and without insulin in 
the solutions; (2) in measuring the respiratory quotients of the muscle 
sections in some solutions lacking glucose, in others containing glucose, 
and in still others containing both glucose and insulin; and (3) in 
determining the carbohydrate utilization with neither glucose nor 
insulin present in the medium. 


METHODS 


The methods described in the previous publications were used in preparing 
the sections of diaphragm from the rat. Total carbohydrate determinations 
were made by hydrolyzing the muscle for three hours in 2 ml. of 0.1 N sulfuric 
acid. At the end of that time the solutions were neutralized (phenol red) with 








‘This work was aided by a grant from the Rockefeller Foundation Fluid 
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* A preliminary report of this work was presented before the American Physio- 
logical Society in April, 1941, at Chicago, III. 
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0.1 N sodium hydroxide and the contents of the tubes transferred to graduated 
centrifuge tubes. The solutions were made up to 8.0 ml. with water. For pro- 
tein precipitation, the method of Somogyi (1930) was employed, i.e., 1.0 ml. of 
10 per cent zinc sulfate and 1.0 ml. of 0.5 N sodium hydroxide were added to each 
tube. After mixing and centrifuging, 5.0 ml. of the supernatant fluid were taken 
for analysis. The Shaffer-Somogyi (1933) method was used for glucose analysis. 
The respiratory quotients were determined by the method of Dixon and Keilin 
(1934) and the oxygen consumption measurements were made by the constant 
volume method of Warburg. 

Ringer’s solution buffered with phosphate at a pH between 7.3 and 7.4 was 
used in all of these determinations. In the insulin experiments commercial zinc 
insulinate (Lilly) was added to the Ringer’s solution. This preparation of insulin 
is in an acid medium and contains a preservative. In order to discover whether 
these contaminants might influence the results, control experiments were made, 
using this insulin preparation in a solution lacking glucose. No changes in the 
glycogen content of the tissue were noted, and no effect on the oxygen consump- 
tion of the diaphragm was observed. It was felt, therefore, that the ease of 
obtaining a solution of crystalline zinc insulinate of tested potency outweighed the 
possible objection to using a solution containing traces of other materials. 1.0 ml. 
of the commercial zinc insulinate solution was added to 49 ml. of the phosphate- 
buffered Ringer’s solution to make a final concentration of 80 units per 100 mL 


RESULTS 


The results of the total carbohydrate determinations are given in 
Fig. 1 and in Table 1. The results in Fig. 1 are presented in terms of 
the increments in total carbohydrate content of the tissue which was 
in contact with insulin as compared to the total carbohydrate content 
of a corresponding muscle which was not in contact with insulin. The 
muscles were shaken for three hours in their respective solutions. 
The glucose utilization of the diaphragms was obtained by first meas- 
uring the glucose concentration of the solutions, one containing glucose 
and insulin, the other containing only glucose, after three hours of 
shaking; and then calculating from these results the amount of glucose 
which 100 mgm. of tissue used. These two amounts were subtracted 
and the decrements are given in Fig. 1. The average value of total 
carbohydrate in the tissue shaken in Ringer’s solution containing 
200 mgm. per cent glucose but not containing insulin was 0.79 per 
cent (Table 1) whereas in the 12 experiments in which insulin was 
used, it was 1.24 per cent. The glucose utilization from the medium 
not containing insulin was 0.56 mgm. per 100 mgm. of tissue. With 
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insulin it was 1.16 mgm. Therefore, the increment in total carbo- 
hydrate under the action of insulin in the tissue was 0.45 mgm. whereas 




















Fic. 1. CHANGES PRODUCED BY INSULIN IN TOTAL CARBOHYDRATE CONTENT OF 
CORRESPONDING SECTIONS OF DIAPHRAGMS AND GLUCOSE UTILIZATION 
FROM THE SOLUTIONS 

Column I. Increments in total carbohydrate (x) and decrease in glucose 
from medium (0) when 0.8 unit of zinc insulinate and 200 mgm. per cent glucose 
were used. 

Column II. Increments in total carbohydrate (x) and decrease in glucose 
from medium (0) when 0.8 unit of zinc insulinate and 500 mgm. per cent glucose 
were used. 

Column III. Differences in total carbohydrate (CQ) in corresponding sections 
of diaphragms when 200 mgm. per cent glucose but no insulin were present in the 
medium. 

Duration of each experiment 3 hours. Dotted lines indicate averages of each 
group of experiments. See Table 1 for average results. 


the change in glucose utilization was 0.60 mgm. per 100 mgm. of 
muscle. 
The results of the total carbohydrate determinations made with the 
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medium containing 500 mgm. per cent glucose gave greater changes 
than those at 200 mgm. per cent. In this case, an average value of 
0.98 mgm. per cent was obtained after three hours of shaking in the 
medium without insulin, whereas 1.60 mgm. per cent were found in 
the tissues which had been in contact withinsulin. Therefore, insulin 
action produced an increment of 0.62 mgm. of total carbohydrate. 
The measurements of the utilization of glucose from the medium 
showed that in the absence of insulin 1.23 mgm. of glucose were used 
per 100 mgm. of tissue, and in the presence of insulin 1.99 mgm. were 
used. The presence of insulin caused a disappearance of 0.76 mgm. 
of glucose for every 100 mgm. of tissue. Since these increments in 
total carbohydrate deposition under the action of insulin correspond 


TABLE 1 
Average Results of Total Carbohvdrate Determinations in Muscle and of Glucose 
Utilization from Solutions 


Average results of data given in Fig. 1. Results reported in terms of mgm. of glucose 
per 100 mgm. of tissue. 











AVERAGE TOTAL CARBOHYDRATE AVERAGE GLUCOSE UTILIZATION 
GLUCOSE | 
PER CENT > l — 
oe |e | with glucose | ™ | penn sae my | With glucose | Dit. 
| | | 
200 1.24 0.79 +0.45* | 1.16 0.56 | —0.60* 
500 1.60 0.98 +0.62t | 1.99 | 1.23 | —0.76t 








* Average for increments and decrements given in column I, Fig. 1. 
¢ Average for increments and decrements given in column II, Fig. 1. 


very closely to the changes observed in glycogen under similar con- 
ditions (Gemmill and Hamman, 1941, Table 1), hexosephosphate 
accumulation cannot be of great importance in these experiments. 
When neither glucose nor insulin was present in the medium, very 
little carbohydrate was used by the muscle. In each of five experi- 
ments the total carbohydrate in a muscle was determined at the 
beginning of the experiment and again in a corresponding muscle at 
the end of three hours. There was an average decrease of only 0.09 
per cent of total carbohydrate (Table 2). Glucose analyses of the 
medium gave negative results. Nevertheless, the oxygen consump- 
tion of the muscle under these conditions was the same as when the 
muscles were in contact either with glucose or with glucose and insulin 
(Table 3). The amount of glucose which must be oxidized to use 
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TABLE 2 


Total Carbohydrate Content of Diaphragm at Beginning and at End of Three 
Hour Period 


No glucose or insulin present in medium. Results reported in terms of glucose per 
100 mgm. (wet weight) of tissue. 

















DATE, 1940 | BEGINNING } END | DIFFERENCES 
Dec. 9 0.52 0.52 | 0.00 
10 | 0.47 0.34 —0.13 
12 0.41 0.36 —0.05 
0.28 | 0.19 | —0.09 
| 0.43 0.26 —0.17 
Averages............. | 0.42 | 0.33 —0.09 
TABLE 3 


Summary of Experiments on Metabolism of Isolated Diaphragm 





> WITH INSULIN | 
WITH- | TOTAL WITH GLUCOSE | TOTAL | 4yp cLucosE | TOTAL 


























| bh | WO. OF | | NO. oF |” ____| NO. oF 
| comm | ee | 0.2% | 05% | | 0.2% | 0.5% | . 
{—_—— |§ —————— | —_—_ —— rememean —_—— | ———_ | ——__—— 
Oxygen Consumption,* mm.f | 
O; per mgm. (wet weight) 
ROOEE co vcoscecsesk 0.96] 14 | 0.97 34 | 0.91] 13 
| | 1.03} 9 | | 0.93) 9 
Respiratory Quotientsf...... 0.73} 11 0.86 5 0.91) 7 
0.86 3 | 0.88) 3 
| 
| | 
Total Carbohydrate Changes 
in muscle, mgm. per 100 
mgm. (wet weight) per 3 | | 
yr eer ...-|—0.09} 5 |+0.37 12 |+0.82) 12 
| +0.56| 9 |+1.18| 9 
Glucose Utilization§ from | | | 
Medium, mgm. per 100 | | 
mgm. (wet weight) per 3 | 
| Se ee | 00; 3 |—0.56 | 9 |—1.16] |; 9 
| | —1.23| 9 | -1.99} 5 








* Summary of results obtained in present and in two previous reports. 

t Results given in Fig. 2. 

t Results for without glucose given in Table 2. Other results calculated from data 
given in Fig. 1 and Table 1 by subtracting an average initial value of 0.42 from final values. 
§ Results given in Fig. 1 and Table 1. 
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this amount of oxygen in three hours is approximately 0.4 mgm. 
Since only 0.09 mgm. disappeared from the tissue, some non-carbo- 
hydrate substrate apparently is oxidized to supply the resting metabo- 
lism when glucose is not present in the medium. 

The results of the respiratory quotients support this idea. When 
glucose was not present in the medium, the average respiratory quo- 
tient of the diaphragm was 0.73; with 0.2 per cent glucose in the 
medium, it was 0.86 (Fig. 2). With glucose and insulin an average 
value of 0.91 was obtained. The value, 0.86, obtained in this series 
for the glucose-containing medium is comparable to the value, 0.84, 
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Fic. 2. RESULTS OF RESPIRATORY QUOTIENT DETERMINATIONS OF 
ISOLATED DIAPHRAGMS 
Column 1. Neither glucose nor insulin present in the medium. 
Column 2. 200 mgm. per cent glucose but no insulin present in the medium. 
Column 3. 200 mgm. per cent glucose and 1.2 units of zinc insulinate present 
in the medium. 
Dotted lines indicate averages. 


obtained by Dickens and Simer (1931) for the mouse diaphragm in a 
similar solution. Several respiratory quotient determinations were 
made with 0.5 per cent glucose. Without insulin values of 0.86, 0.85 
and 0.87 were obtained; with insulin the results were 0.86, 0.85 
and 0.92. 


DISCUSSION OF RESULTS 


In a former paper, Gemmill and Hamman (1941) studied the rela- 
tionship of the glycogen deposition in muscle with the glucose utiliza- 
tion from the medium, in the presence and absence of insulin. More 
glucose disappeared from the solution than could be accounted for 
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by the amount of glycogen formed, and it was thought that the 
formation of hexosephosphates accounted for the difference. How- 
ever, when total carbohydrate determinations, which include the 
hexosephosphates as well as glycogen, were made, the differences were 
still of the same order of magnitude. Two possibilities remain to 
explain these differences: either insulin augments the oxidation of 
carbohydrate, or the differences represent experimental error in these 
determinations. 

In order to determine whether or not the insulin was augmenting 
oxidation, it was necessary to determine the total carbohydrate utili- 
zation of the muscle when neither glucose nor insulin was present, 
thus obtaining the basal level of carbohydrate utilization. These 
results (Table 2) demonstrated that a resting muscle oxidizes non- 
carbohydrate material for its metabolic needs. Takane (1926) has 
also reported that the carbohydrate disappearance in the isolated 
diaphragm accounted for only from 10 to 63 per cent of the total 
metabolism. Part of the total oxygen consumption may be due to 
oxidation of lactate formed in the isolation of the muscle. This 
substrate, however, is “non-carbohydrate” material. 

When glucose is present in the medium, glucose disappears from the 
medium; and glycogen and total carbohydrate increase in the tissue. 
More glucose disappears from the solution than can be accounted for 
by the amount of total carbohydrate appearing in the tissue. This 
fact, with the definite rise in respiratory quotient and with the non- 
utilization of carbohydrate in the muscle not in contact with glucose 
in the medium, demonstrates that the presence of glucose increases 
the oxidation and deposition of carbohydrate by the muscle. When 
insulin is present more carbohydrate is deposited. It is not certain 
whether additional carbohydrate is oxidized, although more carbo- 
hydrate disappears from the solution than can be accounted for by 
deposition. However, since the respiratory quotient did not show a 
significant increase when insulin was present, either with 0.2 per cent 
or 0.5 per cent glucose, it cannot be claimed at the present time that 
additional carbohydrate is oxidized by the normal muscle when insulin 
is present. Therefore, these differences probably represent the in- 
ability of the method to construct an exact carbohydrate balance. 

Part of the increase in total carbohydrate in these experiments must 
come from diffusion of glucose into the tissues. It would be impossible 





336 CHALMERS L. GEMMILL 


to base the conclusions reached in this work on total carbohydrate 
changes alone. Since these changes paralleled the changes found by 
glycogen determinations in previous work, the assumption may be 
made that the findings in the present work are actual changes in 
carbohydrate deposition and are not due merely to diffusion of glucose 
into the muscle from the medium. 

It is interesting to note that the oxygen consumption of the dia- 
phragm, either without glucose, or with 200 mgm. per cent glucose, or 
with glucose and insulin, is of the same order of magnitude. This 
proves that when glucose is added to the medium the changes in the 
shift of oxidation from a non-carbohydrate source to a carbohydrate 
constitute an iso-caloric transformation, and the deposition of glyco- 
gen is not accompanied by an increase in total oxygen consumption. 


SUMMARY 


Although an absolute balance sheet of all the metabolic changes in 
an isolated muscle cannot be drawn up, determinations of total oxygen 
consumption, respiratory quotient, glycogen and total carbohydrate 
deposition in the tissue, and glucose utilization from the medium have 
revealed the following facts: (1) that the isolated diaphragm, not 
supplied with glucose in the medium, uses a non-carbohydrate sub- 
strate for its metabolism; (2) that when glucose is present, glucose is 
oxidized and carbohydrate deposited by the muscle; and (3) that 
when insulin or additional glucose is present, carbohydrate deposition 
is augmented. 

REFERENCES 

Dickens, F. AND F. Stuer. The metabolism of normal and tumor tissue. Bio- 
chem. J., 25: 985, 1931. 

Drxon, M.: Manometric methods. Cambridge University Press, Cambridge, 1934. 

Gemmi1t, C. L.: The effect of insulin on the glycogen content of isolated muscles. 
Bull. Johns Hopkins Hosp., 66: 232, 1940. 

GeEmMiLL, C. L., anD L. HAMMAN, JR.: The effect of insulin on glycogen deposition 
and on glucose utilization by isolated muscles. Bull. Johns Hopkins Hosp., 
68: 50, 1941. 

SHAFFER, P. A. AND M. Somocy1: Copper-iodometric reagents for sugar deter- 
mination. J. Biol. Chem., 100: 695, 1933. 

Somocy1, M.: A method for the preparation of blood filtrates for the deter- 
mination of sugar. J. Biol. Chem., 86: 655, 1930. 

TaKkaNe, R.: Uber Atmung und Kohlenhydratumsatz tierischer Gewebe. Bio- 
chem. Zeitt., 171: 403, 1926. 

















UNUSUAL URETERAL EXTENSION OF PROSTATIC 
CARCINOMA 


WILLIAM H. HIGGINS, III 
From the Department of Pathology, The Johns Hopkins University 


Submitted for publication January 21, 1941 


Tumors of the ureters may be primary or secondary. Primary 
tumors of the ureter and renal pelvis are the more common of the two 
and usually take the form of papillomata, papillary carcinomata and 
squamous carcinomata. Secondary involvement of the ureters is 
much rarer and may arise from: (a) implants derived from primary 
tumors of the renal pelvis, (b) by metastatic invasion, and (c) by 
direct extension of growths originating in the bladder, prostate, 
and other adjacent organs (1). 

Obstruction to the ureteral orifice or intramural portion of the 
ureter is a common finding in bladder tumors and carcinoma of the 
prostate. In infiltrating tumors of the bladder, many observers have 
noted, especially since the introduction of excretion urography, the 
relative frequency of obstructive destruction of one kidney which 
may be demonstrated clinically. However, the extension of these 
growths up the ureteral wall above the bladder is very rarely en- 
countered. 

Ureteral invasion by metastatic growths or by extension from 
tumors of nearby pelvic organs is much rarer than by secondary 
ureteral tumors arising from growths in the pelvis. It is difficult to 
explain why this invasion occurs so rarely when the bladder, prostate, 
and other pelvic organs are so often involved by malignant disease 
and especially since lymphatic communication between these organs 
is so abundant. Robinson (2) found that the direction of the lymph 
drainage of the lower part of the ureter is downward which may 
explain the rarity of an upward extension. 

Since secondary involvement of the ureters by tumors, whether 
metastatic or from extension, is such a rare finding, and since the 
337 
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clinical picture is unusual and often confusing the following case is 
presented. 


CASE REPORT 


F. S.: (B.U.1. #29588) A 64-year-old paint technician was admitted July 10th, 
1940, to the Brady Urological Institute complaining of frequency of urination 
and gaseous eructations. 

The family history was non-contributory except that one brother had hyper- 
tension and had died two years after a prostatectomy. 

The patient’s general health had always been good. In 1918, he passed a kid- 
ney stone. The patient was known to have had some hypertension for 10 years. 
Since 1935, he had noticed exertional dyspnea, but no oedema, cough or hemopty- 
sis. There was no history of venereal disease. 

The patient began to have nocturia one year ago, and for four months this had 
become more pronounced. His physician referred him to an urologist who made 
a cystoscopic examination. Following this, he experienced some transitory 
pain in the left flank and inguinal region. There were no other symptoms except 
slight dribbling on urination, but the patient became weaker and lost his appetite. 
Abdominal distention with frequent eructation had been present for two weeks. 
He was seen at this time by a consultant who found Endameba histolytica in the 
stools. His appetite failed and he commenced losing weight. 

The general physical examination revealed a man who was dyspneic, slightly 
jaundiced, and who belched frequently. The lungs were clear. The heart was 
enlarged, 12 cm. to the left in the 6th interspace and 4 cm. to the right. The 
pulse was 110, and the blood pressure 178/104. The heart sounds were of good 
quality and no murmurs could be made out. The abdomen was considerably 
distended and the liver slightly tender and palpable 3 finger-breadths below the 
costal margin. No definite abdominal masses were made out. The spleen was 
not felt. Right and left hydroceles were present. The genitalia and scrotal 
contents were otherwise normal. The prostate was enlarged, irregular and 
markedly indurated. The base of the left lobe was stony hard and fixed; and 
there was a definite extension of the induration into both seminal vesicles. A 
coudé catheter was passed easily and 40 cc. of residual urine obtained. 

The laboratory findings on admission showed a blood hemoglobin of 6.5 gms. 
W.B.C. 9,400, R.B.C. 2,700,000. Icterus index 7. Sedimentation rate 62. 
Hematocrit 17.5. Blood urea 64 mg. per 100 cc. Phenolsulphonephthalein 
excretion 50 per cent in 2 hours. The urine was negative except for a 1+ al- 
bumin; cultures were sterile. 

The course in the hospital was steadily downhill. Shortly after admission, 
the dyspnea increased, rales developed at both bases, and the oedema of the 
ankles increased. X-rays of the chest taken at this time showed the heart to be 
enlarged in all diameters, the aorta tortuous and dilated; fluid was noted at the 
lung bases. Abdominal x-rays showed the outline of the kidneys with no sus- 
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picious shadows in the region of, or along the course of the ureters. The bones of 
the pelvis, lumbar vertebrae, and sacrum showed no metastases. X-rays of the 
vertebrae showed considerable arthritis. Noorganic lesion could bedemonstrated 
in the stomach, and the only significant finding in the gastric x-rays was retention 
at the end of 5 hours. 

The urine showed a few granular casts on several occasions and was of a rather 
uniform specific gravity, 1.010-1.012, except for one specimen of 1.020. The 
blood urea gradually rose to 100 mg. per 100 cc. Several retinal haemorrhages 
and exudates appeared. The patient became progressively worse and in spite of 
all supportive measures died on July 23rd, 1940, 13 days after admission. 

The clinical diagnosis was carcinoma of the prostate, probable nephritis with 
uremia, hypertension and pulmonary oedema. 


Autopsy Findings 

Autopsy No. 17004: There was no jaundice of the skin or sclera. 

Thoracic Cavity: The left pleural cavity contained 1950 cc. of a 
clear, amber fluid, and the right pleural cavity 2100 cc. There were 
numerous fibrous apical adhesions in both lungs as well as areas of 
atelectasis in the posterior portions. The apical and anterior por- 
tions were air-containing and somewhat oedematous. Scattered 
about the pleura were numerous, small, firm, white nodules about 
2 mm. in diameter. The bronchial lymph nodes were greatly en- 
larged and on section somewhat anthracotic, but in general appeared 
white and firm suggesting tumor infiltration. 

The heart was hypertrophied and dilated. It weighed 620 grams. 
The coronary arteries showed arteriosclerotic plaques in several 
places, some of which greatly narrowed the lumen. The valves were 
delicate. No scars were seen in the myocardium. 

Abdominal Cavity: The liver was large and weighed 1750 grams. 
On section there was the “nutmeg” appearance of chronic passive 
congestion, but no evidence of metastases. 

The spleen, stomach, intestines, pancreas and adrenals were 
normal. 

The left kidney weighed 240 grams. The capsule stripped with 
ease and left a somewhat scarred surface made up of very small 
nodules. There were numerous small haemorrhages scattered over 
the surface. On section, small renal arteries, with arteriosclerotic 
plaques which partially obstructed their lumina, were seen. The 
lumen of the main renal artery was greatly narrowed by a sclerotic 
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plaque. The mucosal lining of the pelvis and ureter was pale and 
smooth and the lumen patent throughout. 

The right kidney weighed 200 grams. The capsule stripped with 
ease leaving a granular surface like that of the left kidney. On 
section the pelvis was considerably dilated, and at one point there was 
a fresh submucosal haemorrhage measuring 2 x 3 cm. In several 
other places there were smaller and older submucosal haemorrhages. 

The right ureter was considerably thickened by tumor masses 
which extended from the bladder almost to the renal pelvis. The 
lumen was markedly encroached upon by nodules of tumor projecting 
from the wall of the ureter into the lumen. In many places the 
nodules pressed so closely together or interlocked so snugly that the 
obstruction appeared to have been complete (Fig. 1). 

The bladder was small and contracted and contained a few cubic 
centimeters of dirty yellow-brown urine. The ureteral orifice on the 
left side was freely patent to the probe but on the right side the probe 
passed with difficulty through the orifice. 

The prostate was enlarged, measuring 5 cm. in cross section. In 
the right lobe, was a firm tumor mass which crossed the midline to 
the opposite lateral lobe. The prostatic urethra was not obstructed. 
The tumor infiltrated the seminal vesicles on the right, and seemed 
to be in communication with the tumor-filled right ureter. 

The aorta showed extreme arteriosclerosis which extended into 
the larger branches. Arteriosclerotic plaques were present in the 
hypogastric, mesenteric, renal, and carotid arteries. The superior 
mesenteric artery, as it left the aorta, was almost occluded by an 
enormous arteriosclerotic plaque. 

Along the aorta were large lymph nodes containing tumor. In the 
medulla of one vertebra, there was a reddish spot about 1.5 cm. in 
diameter suggesting a metastasis. 


Microscopic Note 


The sections of the prostate showed a typical adenocarcinoma 
which was rather diffuse throughout the organ. Sections of the right 
seminal vesicle showed tumor surrounding the vesicle but not invading 
it. Numerous sections were taken of the ureter and the tissues sur- 
rounding the prostate and seminal vesicles. Carcinoma was present 
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Fic. 1. DRAWING OF SPECIMEN SHOWING INVOLVEMENT OF URETER BY TUMOR 
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in all sections taken, although in one or two sections tumor cells could 
only be seen in capillaries or lymphatics (Fig. 2). Other sections of 
the ureter showed the lumen to be considerably narrowed by large 
masses of tumor which infiltrated the walls (Figs. 3 and 4). 

The kidneys showed arteriosclerosis, hyaline arteriolosclerosis and 
widespread scarring. In the pelvis of the right kidney there was a 
purulent exudate and in several places, the tissues were infiltrated 
with polymorphonuclear leucocytes. There was no pyelonephritis. 





Fic. 2. PHOTOMICROGRAPH OF SECTION THROUGH URETER SHOWING TuMOoR CELLS 
IN THREE CAPILLARIES. X 135 


The coronary arteries were narrowed by sclerotic plaques and there 
was some scarring of the myocardium. ‘Throughout the sections of 
the lungs, there were groups of tumor cells in the alveoli and one 
intrapulmonary lymph node was invaded. 

There was a metastasis in one of the lumbar vertebrae, and the 
peri-bronchial and peri-aortic lymph nodes showed extensive in- 
volvement by tumor. 

Sections of the remaining organs showed nothing except hyaline 
arteriolosclerosis in the small vessels of the pancreas and adrenals. 
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Fic. 3. PHOTOMICROGRAPH OF SECTION A, Fic. 1, SHOWING WALL OF URETER 
INVADED BY TUMOR WITH LUMEN CONSIDERABLY NARROWED. X8 





Fic. 4. PHOTOMICROGRAPH OF SECTION OF URETER SHOWING NODULE OF TUMOR 
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Anatomical Diagnosis: Adenocarcinoma of the prostate with 
extension to the right ureter. Hydronephrosis, right kidney. Acute 
pyelitis, right kidney. Metastases to the lungs, vertebrae, abdominal 
and bronchial lymph nodes. Advanced arteriosclerosis involving 
coronary and renal arteries. History of hypertension. Cardiac 
hypertrophy. Diffuse myocardial scarring. Generalized arteriolo- 
sclerosis. Arterio- and arteriolosclerotic scarring in kidneys. Pul- 
monary oedema. MHydrothorax, bilateral. Pleural adhesions. 

DISCUSSION 

Differentiating metastatic carcinoma of the ureter from direct 
extension of carcinoma from a nearby focus has been a problem of 
more or less academic concern since the first cases were reported by 
Giordano and Bumpus (3) in 1912, and by Carson (4) in 1925. 

Typical of the method of determining the metastatic nature of 
ureteral involvement by these authors and those who have more 
recently reported cases, is the following quotation from Kirshbaum 
(5): ““Microscopic examination of the wall of the ureter reveals at 
the point of constriction, tumor cells in the lymphatic spaces and 
occasionally also in the blood vessels of the wall. Only upon such 
evidence can one make the statement of true metastases to the ureters 
by way of the lymphatics or blood vessels and not by extension from 
surrounding tumor tissue.” MacKenzie and Ratner (6) say: “In 
order to prove that a secondary growth is a true metastatic one, 
malignant cells must be demonstrated in the perivascular lymphatic 
spaces or blood vessels of the ureter.” 

These criteria for metastasis seem inadequate since it is common for 
carcinoma to exlend via lymphatics and blood vessels. Carcinoma of 
the lung, for example, invades the capillaries and lymphatics of the 
lung and then often spreads through these channels to adjacent 
tissues. This secondary involvement by way of the blood stream and 
lymphatics would not be called metastatic, but, rather, involvement 
by extension. In the same way the demonstration of carcinoma cells 
in lymphatic channels by no means proves that secondary growth is 
a true metastasis since it very likely might be the result of extension 
In the case presented, tumor cells are demonstrable in the capillaries 


and lymphatics and yet by serial sections between the primary and 
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secondary growths it was proven that the secondary growth was by 
extension rather than by metastasis. Ewing (7) defines a true 
metastatic growth as one arising from tumor cell emboli. It would 
seem that a more accurate criterion for metastatic involvement of 
the ureter, and one in keeping with Ewing’s definition of metastasis, 
would be the demonstration of the absence of tumor cells both in 
vascular channels and extravascularly by serial section between the 
primary and secondary growths. 

In a review of the literature only 23 cases of ureteral metastases 
could be found, and of these, 8 were from primary carcinoma of the 
prostate and 3 from primary carcinoma of the cervix or bladder. 
Diagnosis of the metastatic nature of the growth was based on the 
demonstration of tumor cells in the lymphatic spaces, and serial 
sections were not taken in the manner suggested above. Since this 
criterion is inadequate, and since there is no proof to the contrary, 
it seems likely that the ureteral involvement in these cases is actually 
the result of extension rather than metastasis. If this is true one 
wonders if ureteral metastasis of carcinoma of any of the pelvic 
organs ever does occur. 


SUMMARY 


A case of carcinoma of the prostate with an unusual ureteral in- 
volvement is presented. By serial sections of the tissues around the 
prostate, seminal vesicles, and ureter, it has been possible to demon- 
strate that the process was one of direct extension and not metastasis. 
Criteria for the determination of the nature of secondary invasions 
of the ureter by carcinoma have been discussed. Since the cases on 
record of secondary carcinoma of the ureter are not definitely proven 
to be metastatic, the possibility of their being the result of extension 
from a nearby focus is considered. The question is raised as to the 
actual existence of true metastases to the ureter from carcinoma of 
any of the pelvic organs. 


The author is grateful to Dr. A. R. Rich of the Department of Pathology and 
to Dr. J. A. C. Colston of the Brady Urological Institute, for their help in pre- 
paring this paper. He is also grateful to Mr. William P. Didusch for the draw- 
ing, and to Mr. Milton Kougl for the photomicrographs. 
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PROCEEDINGS OF THE MEETING OF THE 
JOHNS HOPKINS MEDICAL SOCIETY 


HELD IN THE HurpD MEmoRIAL HALL, FEBRUARY 10th, 1941 


The President of the Society, Dr. Warfield M. Firor, presided. 
Abstracts of the papers and discussions follow: 


Carotid Sinus Syndrome: Cerebral Type. (Case Report). By Vicror H. Rosen. 
(Department of Psychiatry.) 

The patient was a 19-year-old white male who entered the hospital with a two 
and a half year history of sudden attacks of unconsciousness associated with gross 
struggling movements. Numerous attacks had been observed during the past two 
years, coming on under all manner of circumstances. He rarely hurt himself in 
falling. There was no tongue biting or incontinence during the attack and no 
confusion or amnesia following it. 

Since childhood he had noticed dizziness and spots before his eyes on jumping 
out of bed in the morning. At twelve years of age he had suffered a fracture of 
the femur in an automobile accident, and experienced recurrent nightmares of this 
episode for several years after it. He had good school and work records. 

The patient has a twin sister who is healthy and stable. An older sister had a 
short period of attacks similar to those of the patient, in the summer of 1939. 

The mental status was in no way unusual. Physical examination on admission 
revealed no significant findings. 

The impression on admission was that we were dealing with a hysterical type of 
reaction. This had been the feeling also of physicians who had seen the patient 
on the outside. He was admitted to the Henry Phipps Psychiatric Clinic on 
August 23, 1940. A vain attempt was made during the two months following 
admission, to uncover psychodynamic material. On October 16, 1940 a typical 
seizure was induced by carotid sinus pressure. Pressure applied to other regions 
did not produce syncope. Further studies revealed that there was no fall in blood 
pressure nor bradycardia during the induced syncopal attacks and they were not 
abolished by intravenous atropine, thus putting the case into the “‘cerebral’”’ group. 
Electroencephalograms obtained during carotid sinus pressure showed a dis- 
turbance of the alpha activity during the period of unconsciousness. Examination 
of the fundus oculi during carotid sinus pressure showed blanching of the small- 
calibre vessels. On November 9, the more sensitive left carotid sinus was dener- 
vated by Dr. Walter Dandy. During the operation the patient’s blood pressure 
rose dramatically from a level of about 140/90 to 200/110 at the moment when the 
carotid bifurcation was stripped of its sheath. The pressure reached a level of 
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about 160/100 within the next 48 hours, and gradually became lower but never fell 
to its preoperative level. The postoperative course was otherwise uneventful. 
Pressure on the sinuses bilaterally, thirteen days after the operation, was ineffective 
in producing a seizure. During the three month follow-up period the patient has 
had two episodes of syntope as compared with almost daily attacks before the 
operation. 


DISCUSSION 


Dr. Henry M. Thomas, Jr., said that this case presented a number of interesting 
features. It represented the cerebral type of carotid sinus syncope. Pressure 
over a sensitive carotid sinus may produce a fall in blood pressure, a fall in pulse 
rate, and coincidental syncope; but in this case neither of these occurred and 
syncope developed in their absence. It has been suggested that this form of 
syncope is due to reflex spasm of the cerebral blood vessels. Several observations 
support this view: (1) during the syncopal attack, there is usually blanching of the 
skin of the face; and, (2) the syncope comes on almost immediately—within 3 or 4 
seconds—after pressure has been made upon the carotid sinus. If the syncope 
were due simply to obstruction of the blood flow through the carotid arteries it 
would not develop so promptly. In this connection, Dr. Thomas mentioned a 
patient studied by him in 1936. The patient had recurrent heart block with 
prolonged periods of ventricular standstill. Syncope did not develop until at 
least fifteen seconds after the heart had stopped beating and on one occasion 
consciousness was maintained for forty seconds. Dr. Thomas emphasized the 
fact that pressure over one carotid sinus is usually enough to bring on symptoms 
and that simultaneous pressure over both carotid sinuses may sometimes be dan- 
gerous, especially in elderly individuals. 

The rise in blood pressure which occurred while Dr. Dandy was stripping the 
carotid sinus was very striking. The continuance of the hypertension since the 
operation is unusual. In most cases, the blood pressure returns to normal within 
several hours, as the other sinus and the aortic depressor nerves take over the 
regulatory mechanism. Even when both carotid sinuses are denervated, a per- 
sistent hypertension does not result. In fact in two cases reported by Capps and 
Takata, the chief disturbance after bilateral denervation was a form of postural 
hypotension. Dr. Rosen’s patient had evidently had poor vasomotor control for 
many years. Before operation it was demonstrated that the blood pressure fell 
when the patient was tilted from the horizontal to the vertical position while the 
pulse rate rose. This was slightly exaggerated following operation. 

Dr. Thomas commented upon the difficulty of making a correct diagnosis in the 
cerebral type of carotid sinus syncope. In this case, the purposeful movements 
during the seizures had led previous observers to believe that the patient was 
hysterical. Dr. Rosen was careful to demonstrate that pressure over other portions 
of the carotid arteries did not produce syncope. 


The diagnosis of Intestinal Lymphogranuloma Venereum by Bowel Antigen. By 
Moses PAuLson. (Department of Medicine.) 
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Bowel antigen has been utilized for determining the presence of the virus of 
lymphogranuloma venereum in patients with intestinal involvement. The antigen 
is prepared from either (1) intestinal blood, mucus, pus including bacteria, grossly 
fecal free, or (2) intestinal tissue secured ante- or post-mortem. Both types of 
antigen are diluted, inactivated and inoculated intradermally in three persons with 
positive and three with negative Frei reactions, all without organic disease. A 
positive response at nine days in those with positive Frei reactions indicates the 
presence of virus in the source of the antigen. Control antigens prepared from 
tissues and exudates of normal and diseased stomach and intestines, discharges 
from male and female generative tracts, human viruses of yellow fever, rabies, 
influenza, poliomyelitis, equine encephalitis, lymphocytic choriomeningitis, herpes 
and vaccinia, as well as animal tissues, gave essentially negative results. 

A positive Frei reaction in a patient with an intestinal affection indicates a past 
or present infection with the virus of lymphogranuloma venereum, which may or 
may not bear a relation to the bowel involvement. A positive bowel antigen test 
is specific evidence of the presence of the virus in the intestinal lesion of the patient 
with or without a positive Frei reaction. 

The use of bowel antigen has enabled us to make a diagnosis of lympho- 
granuloma venereum colitis in several cases in which the disease appeared to be 
indistinguishable from indeterminate ulcerative colitis; it has been of assistance 
in making histopathologic diagnoses; and it has been of great aid in studying the 
non-stricture, pre-stricture and stricture phases of the disease. 


Changes Produced by Sympathectomy in the Electrical Resistance of the Skin. By 
C. P. RicnTer and B. G. Wooprurr. (The Psychobiological Laboratory, 
The Henry Phipps Psychiatric Clinic.) 

A method was described by means of which areas of skin affected by sympa- 
thectomy can be mapped on all parts of the body. This method consists in the 
measurement of the resistance offered by the skin to the passage of a small direct 
current. In 20 patients, 5 with cervical and 15 with lumbar sympathectomies, the 
areas affected by sympathectomy had a very high resistance. The boundary lines 
between the areas of high resistance and low resistance were sharply defined. The 
drop in resistance from several million ohms to a few thousand ohms occurred 
within a space of three or four millimeters of skin surface. It was demonstrated 
by means of the Minor starch-powder, iodine test that the areas of high resistance 
did not sweat. Lesions of the sympathetic chain below Tyo, Li, Le, Ls, and Ls, 
respectively, gave five different patterns which corresponded closely with the 
distribution of the sensory nerves. 

The method was used also to determine the success of the sympathectomies 
and the regeneration of the sympathetic nerve connections. It is also being used 
to localize spinal cord lesions and alcohol blocks of the sympathetic ganglia. 

Compared with the Minor starch sweating test, it is more precise, and involves 
less time and discomfort for the patients; further, it can be used on colored, as well 


as white patients, and on patients who do not sweat even when placed in a hot air 
bath, 
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Sulfadiazine (2-Sulfanilamidopyrimidine). By Perrin H. Lonc. (Department 
of Preventive Medicine.) 

Recently, Roblin and his associates! have described the preparation of sulfa- 
diazine (2-sulfanilamidopyrimidine). Feinstone and his collaborators? have 
reported that the acute toxicity of sulfadiazine based upon blood concentrations 
of the drug was in the neighborhood of from 175 to 200 mgms. per cent for the 
L.D.59 in mice. Chronic toxicity studies on monkeys showed that sulfadiazine 
produced less tissue damage than did sulfathiazole or sulfapyridine, and the blood 
concentrations of the drug resulting from given doses of sulfadiazine in monkeys 
and in mice were about four times as high as those resulting from similar doses of 
sulfapyridine or sulfathiazole. 

They noted that the drug existed in the blood primarily in the unconjugated 
form because its acetyl derivative appeared to be readily excreted in the urine. 
These observers noted that sulfadiazine had an excellent degree of therapeutic 
activity in experimental pneumococcal, hemolytic streptococcal, staphylococcal, 
and Friedlander’s bacillary infections in mice. 

We have been able to confirm these observations. In experimental infections 
in mice, our experiments lead us to believe that sulfadiazine is approximately as 
active a therapeutic agent as sulfanilamide in experimental streptococcal infec- 
tions. In experimental pneumococcal infections in these animals, sulfadiazine 
again proved to be about as effective as sulfathiazole or sulfapyridine. While in 
experimental staphylococcal infections, sulfadiazine seemed to be slightly superior 
to sulfathiazole as a therapeutic agent. 

In infections in mice produced by the intramuscular infections of Cl. welchii 
or Cl. septique, sulfadiazine was highly effective when administered either by the 
oral or local route. None of the drugs which we have tested have proved very 
effective against Cl. oedematiens (novyi) infections in mice. 

Our studies on the absorption, distribution, and excretion of sulfadiazine in man 
indicate that the drug is somewhat less rapidly absorbed from the gastrointestinal 
tract than is sulfanilamide, sulfapyridine, or sulfathiazole. In the blood, the ratio 
of the unconjugated and acetyl fractions of the drug is frequently less than that 
which has been previously noted for sulfanilamide. Sulfadiazine appears to be 
excreted less rapidly than is sulfanilamide or sulfapyridine if renal function is 
normal. In the urine about one-third of the drug existed in the acetylated or 
conjugated form. The relatively small amounts of the conjugated fraction found 
in the blood seems to be due to the fact that sulfadiazine is readily excreted by the 
kidney. The drug passes over into the spinal fluid in concentrations of two-thirds 
to four-fifths of those which exist in the blood. 

It is too early to pronounce on the clinical, therapeutic effects of sulfadiazine, 





1 Roblin, R. O., Jr., Williams, J. H., Winnek, P. S., and English, J. P. J. Am. 
Chem. Soc., 62: 2002, 1940. 

2 Feinstone, W. H., Williams, R. D., Wolff, R. T., Huntington, E., and Crossley, 
M.L. Bull. Johns Hopkins Hosp., 67: 427, 1940. 
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but, to date, our experience with this drug leads us to believe that it is about as 
effective as sulfapyridine or sulfathiazole in the treatment of pneumococcal pneu- 
monia in human beings, and is of definite value in the treatment of hemolytic 
streptococcal and staphylococcal infections in man. In Friedlander’s bacillary 
infections in man, it has proved very effective. 

The interesting thing about this drug is that it has not so far in our experience 
(which now covers its administration to about eighty patients) produced any 
nausea or vomiting. We have noted one instance of drug fever, one of drug rash, 
and one of a conjunctival reaction in this group of patients. The drug does not 
produce a fall in the carbon dioxide combining power of the plasma, nor have we 
witnessed any signs of renal injury up to the time of this writing. There have been, 
to date, no noticeable changes in the red blood cell count or hemoglobin of patients 
who have received this drug. 

It is very easy to maintain adequate concentrations of this drug in the blood, 
and we feel that in the acute phase of lobar pneumonia a concentration of sulfa- 
diazine of from 7 to 10 mgm. per cent should be maintained to achieve this. It 
has been our custom to prescribe an initial dose of 4.0 grams of sulfadiazine, to be 
followed at six hour intervals by 1.0 gram of the drug, then 1.0 gram should be 
administered every six hours until the temperature has been normal for three 
days. 

If the initial promise of high therapeutic effectiveness and low clinical toxicity 
of this drug is born out by more extensive experience, it will mean that sulfadiazine 
is a most welcome addition to the sulfonamide group of chemotherapeutic agents. 


DISCUSSION 


Dr. E. K. Marshall said that sulfadiazine has a number of peculiar properties 
which deserve further study. He spoke particularly of its solubility, as compared 
with that of other sulfonamide drugs. If sulfadiazine were not more soluble in 
urine than it is in water, it would crystallize out in the urinary tract at the blood 
levels which are usually considered necessary for therapeutic purposes. In both 
blood and urine, the solubility of sulfadiazine is considerably greater than that in 
water. The way in which the blood concentration of sulfadiazine is maintained 
is also rather mysterious. As Dr. Long pointed out, it is absorbed slowly from the 
gastrointestinal tract. On the other hand, its rate of excretion appears to lie 
between that of sulfathiazole and sulfapyridine. The distribution of sulfadiazine 
in the body also presents curious features. It is apparently distributed in 50 per 
cent of the body weight, whereas sulfanilamide and sulfapyridine are distributed 
in 70 per cent of the body weight. 











